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Foreword

The National Standard Reference Data System was established in 1963 for the purpose of pro-
moting the critical evaluation and dissemination of numerical data of the physical sciences. The
program is coordinated by the Office of Standard Reference Data of the National Bureau of Stan-
dards but involves the efforts of many groups in universities, government laboratories, and private
industry. The primary aim of the program is to provide compilations of critically evaluated physi-
cal and chemical property data. These tables are published in the Journal of Physical and Chemical
Reference Data, in the NSRDS-NBS series of the National Bureau of Standards, and through other
appropriate channels.

The task of critical evaluation is carried out in various data centers, each with a well-defined
technical scope. A necessary preliminary step to the critical evaluation process is the retrieval from
the world scientific literature of all papers falling within the scope of the center, followed by the
extraction and organization of the numerical data contained in these papers. The present publication
presents such a compilation of data prepared by the NBS Chemical Kinetics Data Center.

Further information on NSRDS and the publications which form the primary output of the
program may be obtained by writing to the Office of Standard Reference Data, National Bureau of
Standards, Gaithersburg, MD 20899.

DAviD R. LiDE, JR., Director
Office of Standard Reference Data
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Compilation of Chemical Kinetic Data for Combustion Chemistry.
Part 1. Non-Aromatic C, H, O, N, and S Containing Compounds.

(1971-1982)

Francis Westley, John T. Herron, and R. J. Cvetanovi¢

Chemical Kinetics Division, Center for Chemical Physics, National Bureau of Standards, Gaithersburg, MD. 20899

Chemical kinetics data for reactions of importance in combustion chemistry are
compiled. Experimental, theoretical, evaluated, or estimated rate constants are
given for reactions of O, O,, O,, H, H,, OH, HO,, H,0, H,0,, N, N, N;, NO, NO,,
NO;, N0, N,O;, NH, NH,, NH;, NH=NH, NH,=NH, NH,=NH,, HN;, HNO,
HONO, HONO,, HO,NO,, NH,0, NH,0,, S, S,, SO, SO,, SH, H,S, and the
aliphatic, alicyclic, and heterocyclic saturated and unsaturated C, to C,s hydrocar-
bons, alcohols, aldehydes, ketones, thiols, ethers, peroxides, amines, amides, and
their free radicals. The data were taken from the literature published between 1971
and 1982. Data previously issued in 1981 as NBSIR-81-2254, which covered the
literature published from 1971 through 1977, are included. The data are reported as
rate constants or in terms of the parameters 4, n, and B of the extended Arrhenius
expression k = A(T/298)" Xexp(— B/T), where B = E/R. Data are given for
1931 reactions.

Key words: Arrhenius parameters; carbon; chemical kinetics; combustion; compilation; free radicals; gas
phase; hydrocarbons; hydrogen; nitrogen; oxygen; rate of reaction; sulfur.

1. Introduction

1.1. Overview

This report provides a compilation of chemical ki-
netic data for use by modelers, experimentalists, and theo-
reticians interested in developing a detailed understanding
of gas phase combustion processes involving fossil fuels. It
is part of a larger effort to develop a comprehensive eval-
vated chemical kinetic data base, and is a necessary pre-
lude to that effort. The present compilation covers the
literature published between 1971 and 1982. It will be fol-
lowed by subsequent compilations covering the literature
published after 1982. These will then be updated approxi-
mately every three years.

The present work serves as the foundation for a set of
evaluations on specific subsets of the larger data base.
Those published or in preparation include:

(1) “Chemical Kinetic Data Base for Combustion
Chemistry. Part 1. Methane and Related
Compounds”, W. Tsang and R. F. Hampson, J.
Phys. Chem. Ref. Data 15, 1087 (1986).

(2) “Chemical Kinetic Data Base for Combustion
Chemistry. Part 2. Methanol”, W. Tsang, J. Phys.
Chem. Ref. Data 16, (Sept. 1987).

(3) “Chemical Kinetic Data Base for Combustion
Chemistry. Part 3. Propane.”, W. Tsang, J. Phys.
Chem. Ref. Data (submitted).

(@) “Chemical Kinetic Data Base for Combustion
Chemistry. Part 4. Isobutane”, W. Tsang (to be
published).

(5) “Evaluated Chemical Kinetic Data for the Reac-
tions of Atomic Oxygen OCP) with Unsaturated
Hydrocarbons”, R. J. Cvetanovi¢, J. Phys. Chem.
Ref. Data 16, 261 (1987).

(6) “Evaluated Chemical Kinetic Data for the Reac-
tions of Atomic Oxygen O(P) with Sulfur Contain-
ing Compounds”, D. L. Singleton and R. J.
Cvetanovi¢ (in preparation).

(7) “Evaluated Chemical Kinetic Data for the Reac-
tions of Atomic Oxygen O(CP) with Saturated Or-
ganic Compounds”, John T. Herron, J. Phys.
Chem. Ref. Data (submitted).

1.2. Scope

Data are given for the reactions of aliphatic, alicyclic,
and heterocyclic, saturated and unsaturated hydrocarbons
and their derivatives, and for the reactions with inorganic
species containing hydrogen, oxygen, nitrogen, and sulfur
with themselves and with hydrocarbons and their
derivatives. Not included are reactions involving aromatic
species, halogens, halogen derivatives, ions, and, with few
exceptions, excited states.

The data have been abstracted from the literature
published between 1971 and 1982 inclusive. Some
references to earlier work are included. All data published
earlier in NBSIR-81-2254! are included. '

Only publications containing numerical data have been
abstracted. The abstracted data are either rate constants at some
given temperature or the parameters 4, n, and B of the extended
Arrhenius expression k¥ = A(T/298)'exp(—B/T). Additional
data on temperature range, pressure, nature of the third body,
and the type of data (i. e., experimental, theoretical, estimated,
etc.) are also provided.



1.3. Guide to the Table
1.3.1. General

The compilation is divided into two parts — a table of
rate constants and a bibliography, which contains the ref-
erences to the cited literature. The following describes the
arrangement of the table with respect to contents and the
order in which reactions are listed.

13.2. Arrangement of the Table

The table is arranged in eight columns. These list the
chemical reaction, the data type, the temperature, the rate
constant or the Arrhenius 4 factor, the n factor, the B
factor where B = E/R, a term indicating the appropriate
units for the rate constants, and an error factor. Other
necessary information (such as the bibliographic citation,
pressure and nature of bath gas, and notes on methodol-
ogy or other factors is given in the same column as the
chemical reaction. A detailed description follows:

(1) Column 1 gives the chemical reaction. The names of
the reactants given are the Chemical Abstracts Standard
Names. Synonyms, enclosed in parentheses, are in some
cases also given. Product names are given only in those
cases in which the product is a bridged compound.

The bibliographic citation is given in the form of a Ref-
erence Code, which consists of the last two digits of the
year of publication, followed by the first three letters of
the names of the first and second author (if present) sepa-
rated by a slash. An integer index is attached at the end
when it is necessary to differentiate between otherwise
identical Codes. This is illustrated by the Code 82 ATK/
ASC2.

This column may also include information on the exper-
imental method, analytical procedures, nature of the third
body, pressure, identity of reference reaction in the case
of relative rate measurements, or other comments.

(2) Column 2 indicates the type of data. The following
abbreviations are used:

EX = experimental

RL = relative rate measurement

RN = relative rate measurement normalized to an ab-
solute value

TH = theoretical

CO = computed numerically

ES = estimated

SE = selected value in the literature

RE = current NBS recommended value.

(3) Column 3 gives the temperature or temperature
range.

(4) Column 4 lists the rate constant or the Arrhenius 4
factor, or the ratio of the rate constants.

(5) Column 5 gives the factor » for the extended Arrhe-
nius expression k = A(7/298)"exp(—B/T).

(6) Column 6 gives the parameter B for the extended
Arrhenius expression k = A(T/298)"exp(—B/T), where
B is the Arrhenius activation energy divided by the gas
constant, i.e., B = E/R. In the case of relative rate mea-
surements the quantity reported is the difference
B — B(ref), where B(ref) is the value of B for the reference
reaction.

(7) Column 7 indicates the units of the rate constant or
the Arrhenius A4 factor.

(8) Column 8 gives the error factor as reported in the
original work.

1.3.3. Order of Reactions

The reactions are listed following the order of arrange-
ment given in Table 1 of “The NBS Tables of Thermody-
namic Properties”.? In the present compilation the
reactants contain any of the elements O, H, S, N, and C,
and the order used is: O system, H-O system, S-O-H sys-
tem, N-O-H-S system, and C-O-H-S-N system. Examples
of the ordering of reactant species are given below:

(1) O system: O, O,, O,
(2) H-O system: H, H,, OH, HO,, H,0, H,0,
(3) S-O-H system: S, S,, SO, SO,, SO,, SH, H,S

(4) N-O-H-S system: N, N,, NO,, NO;, N,0O, N,O,,
NH, etc.

(5) C-O-H-S-N system: C, CO, CO,, CH, CH,, CH,,
CH,, etc.

Index of reactions given below in Sec. 3 follows the
same order of arrangement and can be used to find the
page where a particular reaction is located in the Table of
Chemical Kinetic Data for Combustion Chemistry. The
reaction of ethylene with oxygen atoms, for example, is
located at its proper place in the “O ATOM Reactions” at
the beginning of the Index, since O atom (the O system)
precedes ethylene (the C system).

1.3.4. Chemical Formulas and Nomenclature

Where possible, chemical formulas are written in semi-
structural form. The following conventions are used:

(1) For C, through C; saturated hydrocarbons and their
O, S, and N derivatives, semi-structural formulas are
used, e.g., (CH,),CH,CH,0ONO. Beyond C; the con-
densed forms are used, e.g., CH,(CH,);CH,CN.

(2) Unsaturated compounds are written to show the po-
sition of the double or triple bond, e.g.,
CHZ =C= CH2

(3) The structures of all alicyclic and heterocyclic com-
pounds are specified with figures in the text.
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2. Summary of Symbols and Units

Data Type Codes:

EX (experimentally measured absolute value),

RL (experimentally measured relative value),

RN (RL normalized to absolute value),

TH (theoretical value),

DE (derived indirectly, e.g. using reverse rate and
equilibrium constant, or computer simulation of a
complex mechanism)

(computed numerically),

(estimated, by analogy etc),

(selected in the literature as probable “best”
value),

(currently recommended value).

CO
ES
SE

RE

Type of excitation:
t (vibrationally excited)
* (electronically excited)

Decadic exponent notation: 1.2(11) (stands for 1.2 X 10")

Temperature (7): in kelvins (K).

Arrhenius parameters are defined by
k=A(T/298)exp(—B/T)

Unit Codes for &, k/k(ref), A, A/A(ref):
1™,
2 (cm® mol™'s™),
3 (cm® mol?s™),
1/1, 2/2 etc. (dimensionless),
2/1 (cm® mol™), etc.

(T/298) and n (the exponent of T) are dimensionless.

Units for B, B—B(ref): kelvins (K). (Activation en-
ergy E=R XB).

k(ref), A(ref) and B(ref) are the values for the “reference
reaction” in relative rate determinations.

k err. factor: Estimated overall Uncertainty Factor. It
multiplies and divides k or 4 to indicate approximate error
limits. It does not imply that errors in k are necessarily
lognormally distributed.



3. Index of Reactions

O ATOM Reactions:

10T 0 T O 51
O 4 0 (F M) ittt ettt 51
O 4+ 00 + 00 it i i e i e e 51
0+ 09 (F M) i i e e e 51
O+ 03 ... e ottt ettt e et e 54
O(dD) 4 03 it 55
L0 e (S ) T 56
O+ Hy o i i et e e ettt 56
L ) 58
OID) + Ha o 58
OCAD) + Do ot 59
O F OH  tttttte ettt e et e e 59
O 4+ HOg i e 60
O + HoO e e e e e 61
O(ID) + HoO ittt 61
LT - 0 1 63
O(ID) + HoOp ittt e 63
0 4+ 80 (+ M) ittt e e 63
O 4 809 (F M) i e i e e e e e 63
O + 803 (+ M) i e e e 64
0 800 it e 65
O+ SH e e e e 65
L < T 65
L L 66
O 4+ N (F M) ittt e 66
O+ No (4 M) i i e e 66
O(ID) + No (+ M) o 66
L 67
0 4+ NO (4 M) ittt ettt e e 67
O(ID) + NO o 70
O 4+ NOg (+ M) i i i i i i ettt et e 70
O(ID) + NOp o 71
0 4+ NOg ottt et e 71
L 1 L 71
O(ID) + N0 i 73
O(1S) + NpO L 75
O 4 NpO5 ittt e 75
0+ NS 75
L ) O 75
L D 1« 75
O(ID) + NH3 oo 76
O 4+ HNO Lttt e 76
O 4 HONO oottt ittt e et e e e 76
O < (0) (0 76



O 4+ HO9NO9 Lottt ittt et iaaesntaassatsonenatsannanens 76

O(ID) 4+ €0 it e 76
Lo T S o 0 T (G I« 1) T 77
O 4 €00 (F M) tuvtntnt et e e 78
O(ID) + €00 oottt e 78
0 T < 79
O 4+ CHy ittt i it i it ittt 79
O + CH3 ittt ittt ittt it it e it e e 79
O 2 80
O(ID) + CHy voeteett ittt e e 82
O 4+ CHO i i it ettt trts e ta ittt tatasseenonsasnssnnns 83
L0 T (03 (e e e 83
O + CH3OH  outtitetttete e et et et et et e e e 84
O(ID) + CH30H o .ittitt ittt 84
L0 T 1 85
L 1 85
O 4 C08 i i e et i i e e e it 86
O(ID) 4+ COS ottt 86
O + CHISH oetetreetee ettt e ee et et e e e e 87
O 4 CN(V™T1) ittt ittt i tneeaaesneeonaonsensoneeananas 87
L T {0 88
L0 T (] 88
O+ CHgNHp .. i i i i i it i enanas 88
o o) o) P 88
O + CH3NOg .. i i i i ettt e e e 88
L 0 1 88
L0 ]« 89
O+ CH=CH .. i i i i i it ettt it e it anaanens 89
O + CD=CD . i i i i i e e e i et s 90
O + CHp=CH)  teetetnne ettt et e te e et aee e eneaeenn, 90
O 4 CDgm=C0Dg ittt i e i e e 92
O(ID) + CHp=CHy o\ttt e 93
O + CH3CHD ottt ittt et et ettt 93
O + CH3CH3 ittt e it e i eaeaean et aeeaan 93
O(ID) + CH3CH3 . iienitiitit it it e e 93
L ] 4 0 93
O + CH=C=0 .\ttt ettt e e 94
O + CHICHO . ottttntttntet et et e et e e e 94
0 + cy-CHyCH9O (Ethylene epoxide) ...............ccciviuinnn. 94
O + HC(O)OCHT & etetetetett et ettt e e et e e e 95
O + CH3CHoOH .. i i i i it i ittt e ettt et et 95
O 4 CD3CD9OH Lottt ittt i e e 95
O (1 Y« 96
0 + cy-CHoCHyS (Ethylene episulfide) .................. ... ... 96
O + CH3CHOSH L.ttt ittt it i et et e 96
O 4 (CH3) 08 oottt ittt et ettt et e e 97
O + CH3SSCHSZ  vevvtetes ettt et et e e et e iea e 97
L o - L P 97
O + CH3CHINH) . i i i i i ittt ettt 97



O + (CH3)oNH i i et et 98

O + CH3CHQONO .\ttt eett ettt eee e e e 98
O 4 OmCmCmCm0 ottt ette et e ettt et e n e e 98
O(ID) + 0=CoCmCm0 ...\ttt ittt e 98
O 4+ CHICmCH . vttt vttt ettt et e e et e eeieees 98
O + CHo=C=CHg ... ...ttt iiiiitiiinenniiiinnannenaaanns 99
O 4 CH3CH=CH)  «.ttvttttentente et aiee e e aieeanaeannnns 99
O(ID) + CH3CH=CHD o 'vettitet ittt et e e aiae e 100
O+ cy-CaHg . i e e 101
O 4+ CH3CHoCH) .o i ittt i ittt e i 101
O + (CH3)oCH Lottt ettt ettt 101
O 4+ CH3CHQCHZ ot titttee ettt e e ettt 101
O(ID) + CHaCHRCHZ  t\itiet ittt e e 101
O + CHo=CHCHO ... .\tttte ettt ettt e e 102
O 4+ CHo=CHOGH3 . ... .ttt i ittt i v iee s 102
O + CH3CHQCHO .. .. ittt ittt e e 102
o o! Y Y o o AP 103
0 + HG(O)OCHQCHT .t tttetette et eee e et r e e eaiaens 103
O + CH3C(O0)OCHT  +vttteteitt e et e e it a e anieeees 103
O + CH3CHQCHOH .ot ttttittt et ee e et eee e 103
O + (CH3)2CHOH .« ...ttt ettt et e e e e eiaass 103
O + CH3CHoCH2SH ...ttt ittt ettt eieeae e nnnn 104
0 + (CH3) 3N i e ittt it e et e e e 104
O + CHECCECH ..ttt ettt e ettt i 104
O + CH=CHC=CH .. ......'tirttenntteat et ii e, 104
O + CH3CHQCmCH ...ttt ettt i e e anens 104
O 4 CH3C=CCHT o eeettte ittt ettt et et e 104
O 4 CH3CH=C=CHD ... .tiinmtntttinteem it aiieens 105
O + CHo=CHCH=CHD .. ..tturtttetiitnne et aiieens 105
O + CH3CHQCH=CHD . \ettttiitet ettt e et eeiie e e 105
0 + cis-CH3CH=CHCH3 . ...uuutttttnitne it eniiee e . 106
O(1D) + cis-CH3CH=CHCH3  ........o'iniirenaniieieeaineanenenn, 106
0 + trans-CH3CH=CHCH3  .............0iuiuinitiiiiniiiinnnen. 106
O0(ID) + trans-CH3CH=CHCHZ  .........'overerarananannnananan.... 106
O + (CH3)9C=CHy ... ittt ittt ittt it 107
O(ID) + (CH3)9C=CHp .\ttt 107
O + (CH3)2C=CHD .. ..tinntte ettt it 107
0 + (CH3)9C=CDg ... ittt ittt e ettt e e 107
0 4+ (CH3)9CHCHD ..ttt ettt it e i 107
O 4+ (CH3)3C ottt e e et e e e e 107
0 + CH3CHRCHPCHZ ettt ettt ie e et it eiie e 108
O(1D) + CH3CHOCHQCHT  ©'vovteiei e e e 108
0 + (CH3)3CH oottt ettt e et et 108
0 + CH3CH=CHCHO . ........i.'ttetemiinnt it eniineeannnnnn.. 108
O + CH3CHQCHOCHO ..\ttt ittt tiet e et e e eiiee e 109
0 + (CH3)CHCHO ...\ttt ettt it eiiieeeas 109
0 + (CHaCH)) 90 . i e et e ettt et i e i eans 109
O + cy-CH=CHCH=CHS (Thiophene) ............... ..., 109
0 + CH3CHRCHPCHISH .. iittttnittt ittt et it 110



O + NCC=CCN ittt it i it et ar s nnansnsacenss 110
O 4 CH3CHQCHPCSCH 't veteteeteteee e ee e aenens, 110
O + (CH3)9C=C=CHg ... ..ttt reieaan e 110
0 + cy-CgHg (Cyclopentene)  ...........ciiiiiiininrrnensronnn 110
0 + (CHp)9>C<(CHp)9 (Spiropentane) ..............coiiiieenn.n. 111
0 + CH3CHoCHoCH=CHg ... ... ...t i it 111
O + (CH3)9CHCH=CHg ... .. i ittt ieeranaaanaeosns 111
O + (CH3)92C=CHCH3 ...\ttt iiititenitninennnenanananns 111
O(ID) + (CH3)9C=CHCHZ ...\ttt it i i e, 111
0 + cy-CgHyg (Cyclopentane)  ............citiiiniienninennnnennnn 111
O + (CH3)3CCH) oottt it ettt e i naaann 112
O(lD) + n-CgH o o e e e 112
O + (CH3) 4G it i e i ittt e it e 112
O(ID) + (CH3)AC o otiit ittt e et e e 112
0 + CH3CHpCHQCHCH SH 1.t itttitnt et eieet e eieaeenenennennn. 112
0 + cy-CHyoCH9CH=CHCH=CH (1,3-Cyclohexadiene) ................. 113
0 + CH3CH9CHCHDC=CH .t itttiiteentenieeaeiieanieeannnss 113
O + (CH3)9GC=C=CHCH3 .. ... .\ tiiiittnnnerineeennoenonaseennnennn 113
0 + cy-(CHp)4CH=CH (Cyclohexene) .........ccivuiiirinueennnnnnnn 113
O + (CH3)2C=C(CH3) 2 ..ttt ittt ittt i i 114
0 + cy-CglHjp (Cyclohexane)  ........... ... iiiiiininiiinnnnnnnnn. 114
O + cy-(CHy)4CH=C(CH3) (Cyclohexene, l-methyl-) .............. 114
0 + cy-C7H14 (Cycloheptane)  ...........i.uiiuiiuunenernnnnnnann. 115
o(1p) + (CH3)3CCHyCH(CH3)p (Pentane, 2,2,4-trimethyl-)  ....... 115
0 + cy-CipH1e (d-Limomene)  ........... ...t innntinnnennnn. 115
0 + bicy-CigH1g (a-Pinene)  ........... ... ittt 115
O + bicy-CigH1g (B-Pinene) ... ..ttt 116
02 Reactions
02 (M) ot e e e ... 116
0p(lag) +03 Lo 116
: 02(12 ) 03 117 -
02T + 03 ..................................................... 117
00 + Ho o e e e e 117
8 118
0p(Xag) + 80 Lo 118
0y + C02 .................................................... 118
00 + CHg o e 118
02 + HCHO ..ttt e e 118
Og + HCHO™ [or HC(:)OH]  t\urintette e e et 118
09 + CH309NO + CH309NO ... ittt ittt e 119
00 + G0 e e e e 119
0p(lag) + CH=CH ... .. ... i iiiiiii L. 119
02 + CH3CHO (+ M) ... .. e et e e 119
09 + CH3CHoCHO ... i et et e s et e e 119
0p(Lag) + (CH3)200 ... .. i 119
02(1A ) + CH3CHpCH~CHp 120
02(1Ag) + ¢cis-CH3CH=CHCH3  .........eiiiiniiennniienennnnnn... 120



0p(lag) + trans-CH3CH=CHCH3  ..........oieeiiiiiiiinnninnnennn. 120

02(1Ag) 4 (CH3)9C=CH) et tte et et et et ae e 120
0p(1Ag) + CH3CHoCHRCH3  ..ovniiiii it 120
02(1Ag) + CH3C(O)OCH=CHY vttt tete e et et ee s 120
09 (1A g) + CHp=CHC(O)OCH3  .....\'iivnieiiiiiiinaiinaein, 120
09 + (CH3)ZCHCHO ............................................. 120
02(1Ag) + CH3C(0)OCHICHT vt vteeteie et eeeie e e, 121
02( A ) + cy-CgHg (Cyclopentene)  ...............ciiiuuunnnnn. 121
02(1A ) + CH3CH=C(CH3)2  «eurtetteete e i e e, 121
0y + (CH3)ZCHCHZCH3 .......................................... 121
02( Ag) + cy-C(CH3)=CHCH=CHO (Furan, 2-methyl-) .............. 121
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02( Ag) + CH9=C(CH3)C(0O)OCH3 (2-Propenoic acid, 2-methyl-,
methyl ester) ....... 122
02(1A ) + cy-(CHy)9oCH=CHCH=CH (1,3-Cyclohexadiene) ........... 122
02(1A ) + cy-CHoCH=CHCH9CH=CH (1,4-Cyclohexadiene) ........... 122
02(1A ) + cy-CgHy2 (Cyclohexene)  .........i.iiiinennnnnn. 122
02(1A ) + cy-(CHy)3CH=C(CH3) (Cyclopentene, l-methyl-) ....... 122
02(1Ag) + cy-CH9CHyC(CH3)=C(CH3) (Cyclobutene, 1,2-dimethyl-) .. 123
02(1ag) + trans-CH3CHRC(CH3)=CHOH3  .......evvnniiinninnnnn... 123
02(1A ) # (CH3)9C=C(CH3)2  \ettetne it 123
09 + cy-CgHig (Cyclohexame)  ............. ... ... .. 123
09 ( Ag) + cy-CgHip (Cyclohexane)  ...............ccviiiiiinnnn. 123
02(YAg) + CH3(CHQ)4CH3 ... iiiiiiiiiiiiiii i, 123
02(1A ) + cy-C(CH3)=CHCH=C(CH3)0 (Furan, 2,5-dimethyl-) ..... 124
02(1Ag) + (CH3)9CHCH9OCH=CHy (Propane, 1-(ethenyloxy)-
2-methyl-) ....... 124
09(lag) + CH3C(O)CHyCH(CH3)) (2-Pentanone, 4-methyl-)  ........ 124
07(1ag) + (CH3)2C=CHN(CH3)7 (1-Propen-1l-amine,
N,N,2-trimethyl-) ........ 124
oz(lag) + cy-(CHp)4CH=C(CH3) (Cyclohexene, l-methyl-) ........ 124
02( A ) + cy-(CHp)3C(CH3)=C(CH3) (Cyclopentene, 1,2-dimethyl-) 124
02(1A ) + (CH3)9C=C(CH3)CH2CH3  ..eviinnneeineneannnnnn.., 125
09 + CH3(CH2)5CH3 ............................................ 125
02(1Ag) + CH9p=CHC(0)OCH9CH9CH9CH3 (2-Propenoic acid
butyl ester) ........ 125
02(1A ) + CH3(CH2)5CHO ...ttt 125
09 ( Ag) + CH3C(0)OCH9CH9CH(CH3)9 (1l-Butanol, 3-methyl-,
ACetaAte) L e 125
02 + cy-CH=CHCH=CHC(=CH)C(=CH2) (1,3-Cyclohexadiene,
5,6-bis(methylene)-) ... .. i, 125
02(1A ) + cy-(CHy)4C(CH3)=C(CH3) (Cyclohexene, 1,2-dimethyl-) 126
05 ( Ag) + (CH3)9C=C(CH3)CHoCHCH3 . \ovveiieaeaeannnn., 126
09 + (CH3)3CCHoCH(CH3)9 (Pentane, 2,2,4-trimethyl-) .......... 126
02( Ag) + CoH50CH=C(CoHg5)CyHg (1l-Hexene, l-ethoxy-2-ethyl-) .. 126
03 Reactions:
03 (4 M) e 127



03 + SO Lttt 127

03(v=n) + S0 . e 127
03 + SO0 Lo e e s 128
03 + HoS L e e 128
03 + NO o e e e e 128
03 + NOb e 128
O3h 4+ N0 128
03 + NOg o e e e e e 131
03 + HONO o\ttt et et et e e e e et e 131
03 + CHy it e e e e 132
03 + HCHO ottt ttet et ettt e ettt e e et 132
oY) o 132
03 + CHECH .\ttt et e et e e et 132
03 + CHp=CHo ... ..t i ittt 132
03 + CLS-CDH=CDH ...ttt e ettt e 133
03 + trans-CDH=CDH ...... ... ...ttt 133
03 4 CD2=CD2 oottt ettt et e e e e e 133
03 + CH3CHO o\ttt e ettt e e et e e 134
03 + cy-CHyoCH9S (Ethylene episulfide) ........................ 134
03 + CH3CHQONO .ttt e ettt et e et e e e e 134
03 + CH3C=CH ... . i i it ittt e i aas 134
03 + CHo=C=CHy ... i ittt i e e e 134
03 + CH3CH=CHp ... .. .t i it i e 134
03 + CD3CD=CD) ... .. ittt ittt 135
03 + CHo=CHCHO .. ... ittt e e e e i e eieenan 135
03 + CH3C(O)CHO . .utvtett e et e e et e e et e 135
03 + CHo=CHCN ... .. ittt et e e e e ieeana 135
03 + CH3CHoC=CH ... .. it ittt i tenee i eanenennanns 135
03 + CH3C=CCH3 .. ... i ittt ettt 135
03 + CHp=CHCH=CHg ..., .. ittt ittt 136
03 + CH3CHpCH=CHy .. ... . i e i ieie e 136
03 + CH3CH=CHCH3 .. 'veritet e e e e e e 136
03 + cis-CH3CH=CHCHg  ...... ... i i i ittt i it 136
03 + trans-CH3CH=CHCH3 ........... 0ttt 136
03 + (CH3)9C=CHg ... ..ttt et 137
03 + CH3CH=CHCHO ... .....\t'terineireetae e, 137
03 + CH3C(0)CH=CHg ...ttt ittt ittt et e i 137
03 + CHp=C(CH3)CHO .. ... . . ittt ittt e e e e 138
03 + cy-CH=CHCH=CHS (Thiophene) .......... ... .. 138
03 + CHp=C(CH3)CH=CH) .. .. ittt et 138
03 + cy-CsHg (Cyclopentene)  ...........oiuiiruuennuenennnnnn. 138
O3 + CH3CHpCHoCH=CHg ... . . . . ittt et 138
03 + cis-CH3CHQCH=CHCH3 . ....'.'tiininanenie e, 138
03 + trans-CH3CH9CH=CHCHS . ........oviironraneannaneanannenn.. 139
03 + CH3CH=C(CH3) 0 ... ittt ettt 139
03 + CH3C(O)CH=CHCH3 ..., ..ttt eiineeann. 139
03 + cy-CH=CH(CHy), (Cyclohexene) ..............cciiuiiinnnn... 139
03 + CH3CHoCHoCHoCH=CHp  .......... i 139
03 + CH3CH9CHoC(CH3)=CHp ... ... it iiiiiieiteinn ey 140



03
03
03
03
03
03

03
03

g o
TN DD N IO N NUNE OIS EE EEO DU DD X T f T T v
+ 4+ ++F A AR+ +

.. 140
+ (CH3)9CHCH9CH=CH9 ....................................:.. o
+ el CHyCHpO(O)=CHEHS v T
+ trans-CH3CHpC(CH3)=CHCH3  .............. ..oty o
+ (CH3)9C=C(CH3) 2 ...ttt
+ éy-g(g)CH=CH(CH2)3 (2-Cyclohexen-l-one) ................. izg
+ CH3(CHp)4CH=CHp ........................................: ”»
+ cy-CigH1g (Terpinolene) ........... ... . ...t i
+ bicy-CipHie (@-Pinene) ... ... ittt ™
+ bicy-CipHi1e (B-Pinene) ... ... ...t

H ATOM Reactions:

.................... 142
09 £+ W Lad
02("4g) e 145
02 (D 145
03 T 146
O S 147
DA 148
H2(V=1) .............................................. 148
Mooy T 148
PDEVELY e 148
Doy ...................................: ................... o
PROVELY e 148
B2 LTI 149
AV e 149
OB (e s 149
o I 146
OH 4 o 150
O b Gp T 150
10 5 01 6 o
H02 ..............-...........--...:::::::: ............. 153
Blo T 153
BOOZ TTTTTITTnTIiiniei 154
QD02 i L4
Gpl I 154
SH T L4
Dla T 155
os g 15
g, I Lon
N2 1ss
Mo o T 157
e o
N02 ............................::::::::: ................. 157
R omyy T 158
QRO Log
NH T 158
NH2 (M) e e e 150
N Lo
NHoNH . e e
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NHoNHO ittt ittt it it n i senesat et 159
5 11 159
2110 O 159
3 (0) 0 160
HOgNO ) it i i e et s 160
(o] 0 T (N v 1 T 160
o]0 T O 160
L 161
] O 161
0] < T 161
0] O D 0 T 161
0] 162
0 ) 163
(6] 5 (0 163
= (0] < 0 164
O - L P 164
CD30 i e i e i e e e 165
0] Y 165
12 01 165
(611, T ) 165
1072 0 166
CHaOH i i i it i i it ia s e 166
0 ) Y ) 166
L1 F X 167
L0 L) 167
CH300H o\ttt sttt et e e e ettt e e et 167
0] 2 Y 0 ) - 167
6] 167
CHo=N=N i et s e s o 168
CHaNO g i i i it ettt i e e 168
CHaONO L e e e i e et e 168
CD30ND o e e et 168
CH=CH (4 M) L i i i i e et et et et e e 168
CD=CD (4 M) ittt i i e e e e e e e 169
L83 o 0 o 170
OD=CD L i et e e e e e e e e e 170
103 0 171
CHo=CHg (+ M) i i e i e ettt ettt ettt inaneeens 171
L83 ] 173
CD2=CD9 (F M) it it it e ittt ettt ety 173
CHo=CHo .. i i i it ettt et et et e et ie e 174
CHo=CHD . i i i e i ettt t ettt ettt e 174
CDo=CD g i e e e ettt e e e 174
1003 Y € - U 175
3 T ] 5 175
CHp=C=0 .. . it i ittt it 175
CHaC0 . i i e e s 176
CH3CHO e e e 176
CHoCHoOH . i i i e et e e 176
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CH3CHoOH . i i i i it et ee s 176
(CH3) 90 Lt it i ettt 176
(CH3) 90 i i it e et 177
CH300CH S ittt ittt ittt sttt 177
cy-CHpCH2S (Ethylene episulfide) ......................... 177
(CH3) 08 i i i i e it i e e 177
CH3SSCHZ «eveteeete e e e et e et e e e e enanes 178
71 PP £
O=C=C=C=0 ..ttt it it ittt i e e e e e e e 178
0 Y 178
CHp=C=CHg ... ittt ittt ittt ananiineaas 178
CHICHmCH) vt tteet e et et et et e et et e 179
CD3C0D=C0D9 . ittt it e e e e 181
CH3CH=CHg .. ittt ittt ettt aann 181
CD3CD=CDg . i i e e e e 181
(CH3)2CH ettt ettt e ettt e et e e 181
(CH3)oCHY L 182
CH3CHoCH3 .. i i i i ettt i i e 182
CHo=CHCHO .. ittt i i ettt e 182
(CH3) 900 i i e e i et e e e 182
(0] o L1 05 < 183
CHmCHOmCH ot \vetiteneet et ae e ee e it i e 183
CHo=CHCH=CHgp (+ M) . ... i it it e e 183
CHO=CHCH=CH) .t etvettetteet e et et e e e e e e 183
CH3CHoCH=CHy ... . . i i i i ettt ittt it iinneans 184
CH3CHQCH=CHY . \eteeeeeeetet et e e e e e e ae e, 185
CH3CH=CHCH3 (unspecified form) .......................... 185
e18-CH3CH=CHCHT .. .\'tentiteet ettt e 185
eis-CH3CH=CHCH3 ........ ... . ittt 186
trans-CH3CH=CHCH3y  ....... ... ... .. ... . . .. 186
trans-CH3CH=CHCH3 .......... ... ittty 187
(CH3)9C=CHy (+ M) ...ttt ittt e 187
(CH3)2C=CH2 .............................................. 188
(CH3) 3G e ettt e e et e e e 188
(CH3)4Ct 189
CH3CHOCHOCHS ettt ettt et e e et e et 189
(CH3) 3CH ittt e et e e e e e e 189
(CH3)300H .t e e e e e 190
(CH3CH)) 20 i i e e et et e et e e 190
cy-CHgoCH9CH9CH9S (Thiophene, tetrahydro-) ................ 190
CH3CH9CHoCHSH .. i i e it 190
(CH3CHD ) 98 it i e e e e e e e e e e 190
CH3CH)SSCH9CH3 .. it i it ittt it et e e iens 191
CH3CHoCHoCH=CHg ... ... .. i i i 191
CH3CHoCH=CHCH3 (unspecified form) ....................... 191
CH3CHQC(CH3)=CHo .« vtteeeete e e e 192
CH3CH20(CH3)=CH2 ......................................... 192
(CH3)2CHCH=CHg ... ittt ittt ittt ittt e, 192
(CH3)9CHCH=CHp ... i e et 192



CHaCH=C(CH3) 2 . .ttt it e innnnnans
CH3CH=C(CH3) 0 . ittt ittt it an,
CH3CH9CH9CHoCH3 ... i i ittt eneean
(CH3)9CHCH9CHS . ittt ittt it i e
03 0 17 0
(CH3)3C0CHS o i i ittt i i it i i e i
CH3CHCHC(CH3)=CHp .. iiiitti ittt eeeeenennann
CH3CH9CH=C(CH3) 9 ettt et e e e e e
CH3CH9C(GH3)=CHGCH3 ...ttt iinit e
(CH3)9C=C(CH3) 0 .ttt ittt ittt ennennn,
(CH3)9C=C(CH3)9 ..ttt ittt iiiniiaaenns S
cy-CgHjo (Cyclohexane)  ........ ... . .iiiiiiiiiiiiinnnn,
CH3(CH)4CHS .. i e et i i ea
(CH3)9CHCH(CH3) 2 ittt ittt ittt it iaaeineenaas
(CH3)9CHN=NCH(CH3)9 ...ttt iiniinnitenneenannnennns
(CH3)3CCH(CH3) 2 ittt ittt ittt etnt e i iaae e eanneeennn
(CH3)3CC(CH3) 3 i itiiiittite ittt iinaensneesonneesanenennan

MM O I D D I
+ o+t FE A F o F o+ 4

Ho 4 NO oottt e
Ho(W>5) 4 NO ittt it it ettt e e e
Ho + NOg o e e ettt et ettt i e
Ho + NoO o i e e e
Hy(x1zot) + CoxIZhy o
H 1 g+ 3 &

p(XIZgh) + Co(adly) ..
Do + Co(adlly) ot
Ho 4 Co0 i et i e e e e e

+
Hy + O
+

05 O
OH(V=n) + 03 . i i i ettt ettt
OD(V=N) + 03 ittt e e e
L0 <
0o G T <
OH(v=n) + Ho(v=1) .. it ittt e
0 ) O = 1
OH +

oD +

OD 4 Do e e e
OH +



OH + HO9p ce
OH(v=9) + H90
OH + Hy09p
OH + S

OH + SO cee
OH + S0 (+ M)
OH(v=9) + 509
OH + HsS S
OH(v=9) + H»S
OH + No e
OH(v=9) + No
OH + NO (+ M)
OH(v=9) + NO
OH + NOy (+ M)
OH + NoO (+ M)
OH(v=93) + N70

OH + NHy ...
OH + NHy ...
OH + NHoNH,

OH + HNO ...
OH + HONO ..
OH + HONO, .
OH + HO,HNO,

OH + CO ....
OH + cot ...
oD + CO ....

OH(v=1) + CO
OH(v=9) + CO9
OH + CHj
OH + CH, e
OH(v=n) + CHy
OH +
OH
OH
OH
OH
OH
OH
OH
OH + e
OH(v=9) + COS
OH + CH3SH .
OH ceen
OH
OH
OH
OH
OH
OH

o e

+ 4+ 4+ + + + +

« v

+ + + + + + 4+
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OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
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CHp=CHp  ......... . .....int. e et e 236
CDo=CD g i e e 238
CHaCH3 . i i i i e i ettt e et 238
L] e 239
CH3CHO L it et ettt i e 239
CH3C00H . i i i ittt ettt e e e 239
CHaCHoOH i i i it ettt ittt e i 239
(CH3) 90 i e i et e et e 240
(CH3) 28 i et it e e e 240
CH3SSCHg ... i i i i ittt et 240
6 0 241
5 Y 241
CH3N=NCHg ... it ittt ittt iaansstannanns 241
CH3CHONH) i ittt ittt ettt e eees 241
(CH3) oNH i i et et e ittt e e i eanann 241
CH3C(0)09NOy9 (Peroxide, acetyl nitro-) .................. 241
CH3CHOONO .\ itttete et et e e e e et e 242
O=C=C=C=0 .. it ittt ittt ittt tateene e 242
CHaC=CH . i i ittt it et sttt s e 242
CHo=C=CHg ... . i i i i et ittt it innaeean 242
CH3CH=CHg .. ittt ettt et ettt e ean 242
CD3CH=CHg ittt i i e ettt it ettt i e 244
CHaCD=CDg .. ittt ettt e ee it e e e 244
CD3C0D=CDg ... it i e et e e e e e 244
CH3CHQCHS .. i i i i it ettt i ens 245
CHo=CHCHO .. . it ittt ittt it e e e aann 246
CHaC(0)CHO i i e ittt ettt ettt 246
CHp=CHCHoOH ettt e i e et e et ettt e 246
CHo=CHOGH 3 ... ittt ittt ettt et et 247
CH3CHoCHO . e i e e et sttt ittt 247
(CH3) 900 i i e et e e ettt e e 247
01 Yol Dol o) 248
CH3C(0)0CHS oot i e e e e e e e 248
CH3CHoCHoOH ... ittt i ettt e e e 248
(CH3) pCHOH .t e e e et e e 248
CHo=CHON .. i ittt ettt ettt e et e e e 248
CHaCHoON L i e i e e et e e e e, 248
(CH3 ) aN e e 249
CH3CHoCHONO i i ettt ettt ittt 249
(CH3)2CHONO) ..t i i ettt et e et e e 249
CH=CC=CH .. i e e e e e et e e e e e e e e 249
CHp=CHCH=CHp .. ... . ittt et 249
CH3CHOOH=CH) oottt it e it 250
cis-CH3CH=CHCH3  ....... ..ttt e ieeeeenn 250
trans-CH3CH=CHCH3  ......... ... . . ... .. 251
(CH3)9C=CHy .. i et et ettt e 252
cy-C4Hg (Cyclobutane)  ....... ... ... . . it 252
CH3CHoCH2CHT .t e e e e i it et e aan 252



OH .

0D
oD
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH

OH
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CD3CDoCD2CDg ittt i it e e e e
CH3CHoCHoCH3 . i i i e e
CD30D9CDOCDg  tiivii e e e et
(CH3)3CH o e e e e
cy-CH=CHCH=CHO (Furan) ...........cuutmmmmmnnnmninneeennn
CH3CH=CHCHO ... ittt ittt ittt
CH3G(0)CH=CHg ...ttt it e
CHp=C(CH3)CHO ... ittt ittt ittt ieinaans
CH3CHoCHoCHO .. i it ettt e it iean e
(CH3)2CHCHO .............................................
CH3C(0)CHpCH3  ........ e
CH3CHoCHQCOOH .. it i i ittt ittt e et
CH3C(0)O0CH2CHS ..ttt et e e et
CH3CH)C(0)OCHS  + ittt ettt e eiie e e eei e e eiieee e
cy-CHyCHyCH9CH9O (Furan, tetrahydro-) ...................
CH3CH9CH2CHOH ... i it e e e
(CH3CH) 00 Lo et ittt et et e
(CH3)3C00H .ot itte ettt et e e
cy-CH=CHCH=CHS (Thiophene) ......... ... .0t ininnennn..
CH3CHoCHoCHoONO .. i i i ittt ittt ittt it
CH3CHoCH(CH3)ONO .. it et ettt et et ieeean
(CH3)9CHCHQONO .. ittt ittt it ite et nans
(CH3)300NO .ottt ettt et e et
CH3CH9GCHoCHoONOY ... ittt
CH3CHoCH(CH3)ONO ) it it e it ettt ittt iaea e
(CH3CH ) oNOH .. i e ittt e et e e ienns
CHy=C(CH3)CH=CHp ... . ...ttt
CH3CHpCHoCH=CH) ... it ittt e e eies
CH3CHoCH=CHCH7 .. ... ittt ittt ittt iien e
cis-CH3CHoCH=CHCH3  ...........tiiiittnnniinnineninnnennnn
CH3CHoGC(CH3)=CHg ... ittt ittt et
(CH3)9CHCH=CH) ... ittt it et e e e
(CH3)9C=CHCH3  + ettt ettt e ae e e ettt e
cy-CsHig (Cyclopentane)  ...............c0iiiiieninnnnunn..
CH3CH9CHoCHaCHY .. ittt ittt ettt e e e e e
(CH3)9CHCHOCHT ittt ittt ettt e i e ettt
(CH3 ) 40 o
CH3CHCHQCHCHO ...ttt ittt e
(CH3)9CHCHRCHO ...ttt ittt e
(CH3)3CCHO .ottt e e e .
CH3C(0)CHoCHOCHS oottt e e e e
(CH3CH)) 200 i i e e e e e e
CH3C(0)OCHyCHyCH3 (Acetic acid propyl ester) ...........
CH3CH2C(0)OCH9CH3 (Propanoic acid ethyl ester) .........
CH3CH9CH9CH(CH3)ONO9 (2-Pentanol nitrate) ..............
(CH3CH)»CHONOy (3-Pentanol nitrate)  ...................
cy-(CHp)4CH=CH (Cyclohexene) ............c.vvvvuniununn...

CH3CH7CH9CH9oCH=CHy (1-Hexene) ...............vunvunnn...

16



OH
OH
OH
OH
OH
CH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH

HO»
HO9
DO
HO9
HO»y
D09
HO9
HO»9
HO»
HO»
HO»9
HO»
HO9
HO»
HO9
HO9
HO»y
HO»
HO9
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(CH3)3CCH=CHy (1-Butene, 3,3-dimethyl-) ................ 268
(CH3)9C=C(CH3) 2 .ttt ittt i e e 269
cy-CgH1o (Cyclohexane)  ......... . ... iiiiiiiiinnnnannn. 269
N-CaHlg4 o e e 269
(CH3)9CHCH9CHpCH3 (Pentane, 2-methyl-) ................. 270
CH3CH9CH(CH3)CHyCH3 (Pentane, 3-methyl-) ............... 270
(CH3)9CHCH(CH3) 9 ottt i it i ittt et e e e, 271
CH3C(0)CH9CH9CH9CH3 (2-Hexanone) .............cvvunnunnn. 271
CH3CH2C(0)CHpCH2CH3 (3-Hexanone)  ............c...couennn. 272
CH3C(0)CHyCH(CH3)9 (2-Pentanone, 4-methyl-) ............ 272
CH3C(0)OCH(CH3)CHyoCH3 (Acetic acid l-methylpropyl ester) 272
CH3CH9CH9OCH9CH9oCH3 (di-n-Propyl ether) ................ 273
CH3CHpCHyCHyCH(CH3)ONOy (2-Hexanol nitrate) ............ 273
CH3CHpCHyCH(CHoCH3)ONOy  (3-Hexanol nitrate)  ............ 273
cy-(CHp)4CH=C(CH3) (Cyclohexene, l-methyl-) ............. 273
CH3CHpCHyCHyCHoCH=CHy (1-Heptene)  ................eeo.... 273
n-C7H1g (n-Heptane) ... ... ..ttt innennn. 274
(CH3)3CCH(CH3)2 (Butane, 2,2,3-trimethyl-) ............. 274
(CH3)9CHC(O)CH(CH3)9 (3-Pentanone, 2,4-dimethyl-) ...... 275
CH3CHpCHyCHoCH(CH2CH3)ONO2 (3-Heptanol nitrate) ........ 275
n-CgHig (n-Octane) .......... . i, 275
CH3(CHp)4CH(CH7CH3)ONOy9 (3-Octanol nitrate) ............ 275
n-CgHog (n-Nonane)  .......... ... .. i, 276
(CH3)9CHCH2C(0)CHCHy (CH3)9 (4-Heptanone, 2,6-dimethyl-) 276
bicy-CioH1g (a-Pinene) ... ... ... . il 276
bicy-CipH1g (B-Pinene) ... ... .ttt 277
n-C1oHo2 (n-Decane) ... ...ttt eii i 277

HO9 RADICAL Reactions:

a0 L 277
+ HOp (+ M) e e e 277
F D00 e e e e e 280
+ 800 (F M) e e e e 280
+ NO (4 M) e e e e e 280
2R L 282
+ NOg (+ M) e e 282
+ NoO e e e e e 284
a1 3 284
T 0 (F M) e e e e 284
T 285
+ HCHO e e e e 285
+ CHaO00 o e e e 286
+ CHaOH L i e e e e 286
+ CHO=CHO ottt ettt e e e e e 286
+ CH3CHZ ettt ettt et et e e e 287
+ CH3CHO .. et e e 287
+ CHoCHoOH L. i ittt et tne sttt eananan 287
+ CH3CH=CHp ... . i e e i 287



HOp + CH3CHQCHS3 ..o iiiiitiii i aet e, 287
HOp + CH3CHQCHO . tetereeteneteeetenetetae et an et 288
HOy + trans-CH3CH=CHCH3 . ...nvvenoenanenennenanenaenenanannns 288
HOp + (CH3)3CH o tvtet et eteee e et e et ee e e 288
HOp + GH3CHQCHPCHO o\ eterieeeeneeaeeeeeeeaennn 289
HOp + (CH3)9CHCHO . \vteteteretenereteteeat et et e e 289
HOp + (CH3)9C=C(CH3)9  ...citiitiiiiiiiiiiiii it 289
"HO9 + (CH3)9CHCH(CH3)7 (Butane, 2,3-dimethyl-) .............. 289
HgoO Reactions:
HoO (4 M) ittt ittt it et i ittt s 289
D20 (+ M) oottt 290
HoO + S03 L it it et e 290
HoO 4+ NOg ..t i ittt et e iat e anannaeees 290
HoO + NOg + NOg ... i it e it e it eneans 290
HoO + NoOg (it i i i i ittt i e et 290
HoO 4+ NoOg oot i e e et e i e et e es e 290
HO + N9O§  otvutteteteeeet e e as e et en e e e e 291
H909 Reactions:
HoOg (4 M) o i i ettt e 291
HpO9 + MO ottt ittt e et et e e 291
HoOg + NOg i i it e ittt e et et 291
HoOg + NoOg . i i i i it et 291
HoOg + HONOg .. i i i ittt 291
Sy ATOM Reactions:
L 292
T 292
SCIDY + Hy o 292
S 4+ 8 (M) i e e e e e e 292
E R 1 - S 292
SID) 4+ N 292
SCID) + NO i 292
S 4 NO (F M) i e e e 293
T L 293
SAID) 4 N0 o 293
SAIDY + €O L 293
SAID) + C0p o 293
SAIDY # CHy ottt 293
S+C0S ....... ..., e e et e et e 294
SAID) + COS L. 294
S 4 CH=CH . ettt et e e 294
S(ID) + CH=CH ...t 295
S 4 OD=CD o 295
S 4+ CHo=CHo .. it it i i ittt e e et e e e 295



S 4+ CHOmCDD vt eveeteeenen e etee et e e et et et e a e 295

S + cis-CHD=CHD ... ittt ittt ittt nannensnnroeenn 296
S + CD9mCDD teteta e e e e 296
S(ID) + CHomCH) oottt ittt e 296
S(ID) 4 CH3CHZ ottt i et e i i 296
S + cy-CHpCHyS (Ethylene episulfide) ................. ... ..... 296
S + CH3CECH tveeteneeteeee s et seeeieeaneaneenneraneannenns 297
S 4+ CH3CH=CHD .+ \ettrterereeer et eteneeneeneananennaneneenn, 297
S + cy-CH(CH3)CH2S (Thiirane, methyl-) ....................... 297
S 4+ CH3CHQOmCH e tventeetentee et et e iea e e eaeneenen, 297
S # CHYCECCHSZ v vveveeteseeeeee et ete s e eneeeeenneeaneennenn. 298
S + CHop=CHCH=CHp ....... 00ttt nnnnnsnnns 298
S 4+ CH3CHoCH=CHy ... .. ..ttt ettnnnrnnnenanesaenens 298
S + CLS-CH3CH=CHCHZ .+ \\evvennteenanneneeeaneneenneneannennns 299
S + trans-CH3CH=CHCH3  .........c00i ittt nininnnnnnneans 299
S 4+ (CH3)9C=CH)  evttertet ettt et e ettt et 299
S + CH3CHQCmCCHZ v veveeeeere e eineeis e eaneenneennanneenn, 300
S + cy-CgHg (Cyclopentene)  ..........cciiiiiininninnennnennnns 300
S + CH3CH9C(CH3)=CHg .. ...ttt ittt iinitiennnennnns 300
S + (CH3)92C=CHCH3 ... iitttttttttnneanntaeseseananaannneesass 300
S 4+ (CH3)2C=C(CH3) 2 .. ittt ininitinttrenterennnonnneeanas 300
G - 3 301
So 4+ S (F M) L i e it it e e 301

1L O G ) T 301
SO 4+ 09 L i e e i s et e e e, 301
SO + SO (+ M) L e e e e 302
SO 4 803 ittt 302
SO + (SO0)2 (Sulfur monoxide dimer) ................. . c.i.i.... 302
S0 4 NOg i e i et e e et e e e 302
E1 0L T D . ) 302
SOp + S09(IB1) .o 303
SO9 + S02(3B1) it 303
SO0 + N0 L i it i i e e e e 303
809 + NOg ittt i it e e e e e e e e 304
E 0 L L0 304
800 + €O ittt e 304
S00% 4 00 it 304
S0 4 00 L 304
SO0p + CHECH ..ttt ettt ettt et et et eeeens 305
S09(3B1) + CHECH  o.tvittieiti e ettt 305
S09(3B1) + €cis-CH3CH=CHCH3 . ....evvenerneniiininnennennennnn. 305
S09(3B1) + trans-CH3CH=CHCHZ  ..........e'oeininennanennnnennnn. 305
SO9(1B1) + (CH3)3CH ittt 305
302(3B1) + (CH3)3CH e e et et e e e e e e 305
S09(3B1) + cis-CH3CHCH=CHCHT . ...'.'v'vrineeeeinenennenennnn. 305
S02(3B1) + trans-CH3CHoCH=CHCHZ  .....'voueenevneanenneanennnn. 306



SH D2 ettt et e e e 306
2 < S = 306
SH 4+ NO L it it it et ittt ittt assasanennan et e s e 306
HoS (4 M) L i i ittt i ittt s 306

N(A8) 4 00 ottt 307
N(ZD) + 00 ottt e 307
NCZP) 4 00 otttttt ettt e et et e e 307
N o4+ 00( ) 307
L P 308
N(ZD) 4 03 otetiitet e e e 308
N(ZD) + H) oteteteit et et e et e e e 308
N+ Hy (4 M) o e i e i 308
) 308
N(ZD) + HpO o ittitit et et ettt e e 309
N o 803 e tteitt ettt e e 309
L N N (G 3 T 309
L (T 309
N(ZD) 4 NO ittt ettt e e e e e 310
N(ZP) 4 NO ottt ettt et e e et e 310
N b N0 ottt ettt e e e 310
S ) T 310
5 T R 311
N + HN3  (Hydrazoic acid) ............. . .o, 311
N 4 NHONHD ottt ettt ettt e et e it ei e 311
o 5 311
N(ZD) + €00 tutet ittt 311
3 (o1 (o 311
L o1 o) 311
N 4 CH30D oottt ettt ettt ettt e e e e e 312
N o ON ittt 312
N o CHRmCH ottt ettt ettt et ettt et e e 312
N 4+ CHo=CHop (+ M) ...t ittt e 312
N(ZD) 4 CHowCHD o' oeiieee ettt 312
N(ZP) + CHmCHD  oovieeeet et e e e et e e e 313
N 4+ CH3CHQOH ottt it i et e 313
N + CH3CmCH .ttt ittt et e et i 313
N 4+ CH3CH=CH) .. .tttntttetttet ettt it et e e 313
N 4 CH3CHCHQOH . \ttttttitt et et it e e e 313
N o+ (CH3)9CHOH ottt ittt e e e e e 313
N 4 CHp=CHCH=CH) ...\ttt it it 314
N 4+ CH3CHoCH=CH) ...\ttt it 314
N + cis-CH3CH=CHCHZ  .........c''iinirriinneinneeiinnanneennnns. 314



N + trans-CH3CH=CHCH3 ..........itiiuuitiiiiiiiiniininneoinnnns 314

N 4+ (CH3)9C=CHgp ...ttt ittt ittt 314
N + NCC=CCN (2-Butynedinitrile) .............. ... iiiiiinne. 314
N + (CH3)9C=CHCH3 ...ttt i inn e 314
L T - O PR 315
No(A3E F) + 00 oottt 315
Nop(A3Z,F,v=n) + 00 oottt 315
N3 + N3 .., S 315
N0y, -COMPOUND Reactions:
O (D . 316
NO + 02(TAg) o 316
NO + NO L e e it it i e e, 316
NO + NO + NO ... i i it it 316
NO + NO + D) . ittt ittt ronnonnans 316
NO + NOp + HoO ..o i e et it i e enas 317
NO # NOJ tottttteete et e et et e et et e e 317
Y 317
NO 4 NH) toittttieteeet e ettt et ettt et et e 317
R ) 317
NO 4+ HNO .. it i i ettt sttt ietnanennnnnas 318
NO + HONOg .. ittt ittt ittt in ettt aneneeanas 318
NO + G0 i e e e e e e e, 318
L0 T - ) 318
NOg 4+ NOg it i i i ettt s ennnneeeeneanenannnnns 318
NOp + NOp + CH30H ... . ittt it inetneeereannnnnnnnns 318
NOp + NOp + cy-CHpCH70 (Ethylene epoxide) .................... 319
NOg + NOg + CH3CHoOH ... ittt ittt et i 319
NOg + NOg (4 M) i ittt ittt eenenranenannann 319
L 2 320
NOg + HONO .ottt ittt et e e e e et 320
NOp + CHg e i ittt ettt 320
NOg + HON oottt e e et 320
NOg + CHo=CHo ... .ttt ittt e et e e i i 320
NOg + CH3CHO ... . it ittt et et e e 320
NOp + CH3CmCH ... . . it ittt ittt eaeerennaennnnne 321
NOp + GH3CH=CH .t .tvvttenteeinenne et ente et i e ennens 321
NOg + CH3CHoCHg ... ittt ittt ettt it et enneennnnns 321
NOp + CH3CHPCHO  t.ttittttteita et et it 321
NO2 + (CH3)2C0 ottt ettt ettt ettt e 321
NOp + CH=CHCmMCH . \vvetetetereet ettt einennn, 321
NOp + CH3CmCCH73 ...ttt ittt ittt eentieneenennennnennns 321
NOp + CH3CHoCH=CH)y  ....... .. ittt iiiinireneannnnnnnns, 321
NOg + ciS-CH3CH=CHCHZ . .euvverrtentnnsineeeeaene e 321
NOp + trans-CH3CH=CHCH3  ............ ... .iiiiiineniiinrnenannnn. 322
NOg + (CH3)9C=CH) ... ittt ittt ieeneenneneennnn, 322
NOp + CH3CHoCH2CHO ... ... i i it it i i ieean 322
NOp + CH3CH9N(10)=CHCH3 (Ethanamine, N-ethylidene-N-oxide-) .. 322
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NOy + (CH3CH2)9NOH (Ethanamine, N-ethyl-N-hydroxy-) ......... 322
NOp + CHp=CHC(CH3)mCH  evvveeaneeenaneneaeaneneanananennen 322
NOg + CH3CHpCHoGH=CHo  ....... ... .. it 323
NOG + NOZ tvtettete ettt et e et e e e 323
NOg 4+ CHo=CHg ... .. ittt it e e e e 323
NO3 4 GH3CHO ot ttteteeeetetenennateteneaeataeneaneneanen 323
NO3 4 CH3CH=CH2 . tvtvuteeneenneeeeeneaneeneatanennanenennen 323
NO3 4+ CD3CD=CD9 ... ittt iiniiiittitenninet e ennnannens 323
NO3 + CH3CHCH=CHD ' teveteteteeate e e e 324
NO3 + C18-CH3CH=CHCHZ . ..uvutnennnianenenenanennnnennnennn. 324
NO3 + trans-CHaCH=CHCH3 ............ ... 324
NO3 + (CH3)9C=CH) .. ittt ittt it i i, 324
NO3 + CH3CH=C(CH3)2 ...ttt ittt ittt it i, 324
NO3 + (CH3)2C=C(CH3)D  «uevteneneateneteeeteeaeaneneneenennn. 324
D T G 3 H 324
N9OS (F M) otittte ettt et et et e e 326
NxHy-COMPOUND Reactions:
3 o 327
1 PP 327
NH + Nog (+ M) i i i i ittt 327
) D 327
) ) P 328
NH + NH3 (F M) ottt ittt et e ettt e 328
NH(ala) + HNg(rA') o 328
NH(DLIZ®) 4 NH3 oottt 328
NH(alA) + CHy o 329
NH(alA) + CHo=CHo v\ttt e 329
NH(alA) + cy-C3Hg (Cyclopropane) ............ ... iiiiinann.. 329
NH(ala) + cy-CgHip (Cyclohexane) .............. ..ot 329
NHy + O (+ M) . i i i e 329
NHy + 03 i i i e e e 330
NHo + Ho i it i 330
NH 4 NO  otttittitit ettt et ettt e ettt 331
NHp + NOg ot ittt s 332
NHo + NHo (4 M) oo it it e ettt et iaieaeaen, 333
NHg + NHpNHy .. it et et ittt e enee e, 333
NHo(2A1) + HN3(LA') . 334
NH2(2A1) + CHy o s 334
NHg + HCONH9 (Formamide) .............ciuitiiiiiinninennnnnnn. 334
NHp + CH=CH ...ttt ettt et e e 334
NHp + CHo=CHg ... . i i i ittt e 334
NH9(2A7) + CH=CH)  \.ovrtittit et iee e e ... 335
NHy 4+ CH3CHg .. i i i e it ci e ean e 335
NHp + CH3CH3 .. it it ettt e it e e 335
NHy + CHp=C=CHg ... ...ttt it eieen 335
NHp + CH3CH=CHg ... .. ittt ittt et it 335
NHp + cy-C3Hg (Cyclopropane) ................cciiniuinennnnnnn. 336



NH2(2A1) + ¢cy-C3Hg (Cyclopropane) .................ciiiininn.. 336

NHy + (CH3)oCH .. i i e et e et 336
NHg + CH3CHoGH3 ... i it i et e i it iienaaen 336
NHo + CHo=CHCH=CH) ... ...ttt it rnnnnnennnns 337
NHp + CH3CHQCH=CH ..t tvrtertennrenn et anearannaneaneaneans. 337
NHy + cis-CH3CH=CHCH3 .......... 0. ittt 337
NHp + trans-CH3CH=CHCHZ . .....euvirenrenraneaneanennennennens. 337
NHg + (CH3)G=CHg ... ittt it cnenenns .. 337
NHy + (CH3)3C i ettt ittt e et e inennnnannns 337
NHy + CH3CHpCHoCH3 ... it ittt e i niaenan 338
NHy + (CH3)3CH ittt ittt et e ennnnnneaeees 338
NHg + CH3CHoCHpGCHoCH3 ... ittt itiinanneenenn 338
2 T 338
NH3 + HONO . e e i i et eannaan 339
NH3 + CHo=CHCN ... ... it ittt i i iiai e 339
NH=NH (DiazZene) ... ...ttt tiieetnennnenneennennennennenns 340
cis-NH=NH + CHp=CHCH=CHo ........¢c.0itititiiiniinnnannnnannnn, 340
cis-NH=NH + cis-CH3CH=CHCH3  ........uterenenrenonennenennnnnn. 340
cis-NH=NH + trans-CH3CH=CHCH3  ............cvevennenannannnnns. 340
cis-NH=NH + cy-CH9CHpCH=CHCH=CH (1,3-Cyclohexadiene) ......... 340
cis-NH=NH + (CH3)9C=C(CH3)2 ...t utinirurinnuennnueennneennnns 340
trans-NH=NH .. ... . i i i it i ittt nn e 341
trans-NH=NH + cis-NH=NH . ........... ..., 341
trans-ND=ND .. ... it e e e e 341
trans-ND=ND + cis-ND=ND . ... ... .. .. ittt 341
NHONH + NH2NH  otttiitteeitte et eie e it i i 341
N1 341
2 1L T S 3 N 341
NH, O, -COMPOUND Reactions:
3 O < 1L 342
) (O ¥ ) [ Pt 342
HONO (4 M) i i i i et e e s e et e i e e e 342
HONOt 342
HONO 4 03 ottttt et ittt et et ettt e e 343
HONO + HONO i i ittt et et et e e, 343
HONO + HONOg ittt et i ettt e e e 343
HONO) (4 M) i i e e e e e e s e 343
HOoNOg (4 M) o e e e e e e e 344
0 344
NHoO + 03 i i i ittt it te e et tata ettt 344
NHZOZT (AminodioXy) ... e e e e e 344

LT L 345
C(2Dg) (+ M) 345
C2ID0) + Ho oo 345



C+ Hp (4 M) i i e e 345
C o+ HoO ottt ittt e e e 345
C+ Nop (4 M) o i e e e 345
LT L 346
L 346
C+ C (F M) i e e e 346
ST N 16 (I . 5 T 346
C 4 000 e 346
L 1 - U 2 346
C 4+ CHp ot e e e e 347
L ] 347
C 4 0=C=C=C=0 ... ittt 347
C(IS) + 0=C=C=C=0 ... ... it 347
COx-COMPOUND Reactions:
0O + 00 ettt 347
CO + 03 ittt e e e e e e 347
CO + SO2(3BY) ittt 347
CO + NOD o tttttttte et ettt et e e et e 347
CO + NO9(ZB0) ettt ittt et e e 348
CO + NoO ottt ettt ettt e e 348
COg (F M) e e e 348
COg + Co0 L e e e e e 349
CH RADICAL Reactions:
L B 349
0 349
01 B Y 350
CH + No (4 M) o e et e i e e et 350
CH + NO L et i it ettt ettt e e e 350
CH 4+ NOg i et et e e ettt e 351
CH + NoO et i ittt i et e e e 351
0 1 351
CH + €0 i e e e 351
0 ol 352
CH + CHy o e e e e et e e i 352
CH + CHp ettt e et e e e e 352
CH + CH=CH ... . .. i it e e i e 352
CH + CHo=CH) .+ttt ettt e et et et et e 353
CH + CH3CHZ  ottitteit ettt et e e et e e e 353
CH + CH3C=CH ..\ttt ttttt et et e e e 354
CH + cy-C3Hg (Cyclopropane) ............iiiiiiiiiennnnnnnnnn. 354
CH + CH3CH9CH3 i i i i i e e e 354
CH + CH3CH9CH9CH3 (n-Butane)  ........iiuiieiinnernnnnennnnenns 354
CH + cy-CgHjp (Cyclohexane) ............ .. ... .. ... .. ... ... 354



CHy Reactions:

CHo(X3B1) 4 00 trtrtititit e e e e 354
CHp(alA1) + 0g oot 355
0 D0 T 355
CHp(alBy) + Hy oottt e e 355
CHy(FA1) + HoO oottt e e e 355
CHp(X3B1) + No oottt ettt e e e e 355
CHo(X3B1) + NO o'ttt ittt et et e e i 356
CHa(alA1) + NO oo i e 356
CHY(X3B1) 4 €0 ttittititet it et et 356
CHp(alA]) + €O oo i 356
CHY(X3B1) 4 000  itiitttnt ittt et 356
0 & T T - 356
CHY(X3B1) + CHp vttt ettt ettt 357
CHy(X3B1) + CHp=N=N (Methane, di@zo-)  ......ouvevneennennnn.. 357
CHp (A1) + CHy=N=N (Methane, di8Z0-)  ...........0eevennenn... 357
CHp (X3B1) + CHSCH ...ttt ittt i e e eieaeenss 357
CHQ(XBB]_) + CH3CH3 o e 358
CHp(alA]) + CHp=C=0 (Keteme) ...........c.civiiiiiiiiennnnin.. 358
CH2(alBl) + CHo=C=0 (Ketene) ..........c.ciiiitirinunnnnnnnnnnn 358
CDy + CDp=C=0 (Keteme-dn)  ....ueuieneeneorennannaneaneannnn.. 359
CHy(X3By) + CH3CHQCHI .ttt et e 359
CHp(alA]) + CH3CHCHS  ..ivitiiitiet e 360
CHo(alay) + CHp=CHCH=CHy (1,3-Butadiene)  ..................... 360
CHy(X3B1) + CH3CHpCHyCH3 (n-BUane)  ......................... 360
CHp(alAy) + CH3CHpCHoCH3 (nm-Butame)  .................o.oe.... 361
CHp(X3B1) + (CH3)3CH (Propane, 2-methyl-)  ................... 361
CHy(alAy) + CH3CHyCHpCHoCH3 (n-Pentame)  ..................... 362
CDy + (CH3)4C (Propane, 2,2-dimethyl-) ..............ccv.u... 362
CH3 RADICAL Reactions:
0 O 5 362
CH3 4+ 09 (F M) i i e e e e e 362
CD3 + 00 i e e e e e e 365
101 2 B 365
CH3 + Hp oottt ittt et et e e e 366
CH3™ + Hy ottt e e e 366
CH3 + HD Lottt e e e e e e 366
CHg 4 Do o i e i e e e e, 366
CH3* T S 366
CD3 + H) ottt ettt e e 366
CD3* + Ho e e e 367
CD3 + HD ittt e 367
CD3™ 4 D) i 367
CH3 + S0g (4 M) i i ittt ettt e et aee, 367
CH3 + NO (+ M) ottt ittt e e e 367



CH3 + NOg (+ M) e e e e
0 O N
CH3 + CO (+ M) i i e e i e
CH3 + CH3 (+ M) . e e e e
0 E S o
CD3 + CD3 (+ M) i e
CH3 + CHp oeeetite et eie e e et e e e e e e e e e
CHy + CHO i i i e i e e e
CH3 + HCHO (Formaldehyde) ...........uuiiiiiiiiiiiiiinnannn
CH3 + CH30 (Methoxy) ........ i i,
CH3 + CH30p (Methyldioxy) ....... ... .. i,
CD3 + €08 ottt ettt e e e e
CH3 + CH3N=NH (Diazene, methyl-) .............. ... ... ... ...
CH3 + CH3NOy, (Methane, nitro-)  .............. ... . ...t
CHg + CH=CH ...t et e i e
CH3 4+ CHo=CHg ... .. ittt ity
CH3 + CH3CH i i ittt e
CHy + L3 Y 0]
CHg + CH3C0 (Acetyl) ... ... i it
CD3 + CD3CO0  (Acetyl-d3) ... i i it it
CH3 + CH3CHO (Acetaldehyde) ................ .. i,
CH3 + CH3CDO (Acetaldehyde-1-d) ................ .. .o ...
CHy + HC(0)OCH3 (Formic acid methyl ester) ..................
CD3 + HC(0)OCH3 (Formic acid methyl ester) ..................
CD3 + DC(0)OCH3 (Formic-d acid methyl ester) ................
CH3 + (CH3)90 (Dimethyl ether) ............. ... ...,
CH3 + cy-CH9CHS (Thiirane; Ethylene episulfide) ............
CD3 + cy-CHy9CH9S (Thiirane; Ethylene episulfide) ............
CHy + (CH3)9S (Dimethyl sulfide) ........... ... . . ...,
CH3 + CH3N=NCH3 (Azomethane) .............. ... iiiiiiinunnn.
CD3 + CH3N=NCH3 (Azomethane) .............. .. iiuiiiinnnn...
CH3 + CHp=C=CHy (Allene)  ...........cevveinunennnnninenennnn.
CH3 + (CH3)9CH (Isopropyl) ...ttt
CH3 + CH3CH9CH3 (Propane)  ............ciiiineinmnennnnnnennnns
CH3 + CH3C(0)CHO (Propanal, 2-0X0-)  ......iuireniiinnnnnnnnnn.
CH3 + (CH3)9CO (2-Propanomne) . ......veuueunonurenneneennnnnn.
CH3 + (CD3)2C0 (2-Propanone-1,1,1,3,3,3-dg) .................
CD3 + (CD3)2CO (2-Propanone-1,1,1,3,3,3-dg) .................
CH3 + CH3C(0)OCH3 (Methyl acetate) ............uiiiiiiunnninn.
CH3 + CH3C(0)0CD3 (Methyl-d3 acetate)  .............c.c.vvun...
CH3 + CD3C(0)OCH3 (Methyl acetate-d3)  ..............cvveuen..
CH3 + cy-CH(CH3)CH7S (Thiirane, methyl-) .....................
CH3 + (CH3)9CHNOy (Propane, 2-nitro-) .............c..ci.vu...
CH3 + CHpC(CH3)=CHy (2-Propenyl, 2-methyl-) .................
CHy + trans-CH3CH=CHCH3  ...... ...ttt
CH3 + (CH3)9C=CHo ... ..ttt ittt e e e
CHy + (CH3)3C (tert-Butyl) ... ...ttt
CH3 + CH3CHpCH9CH3 (n-Butane)  .........iiuivnnnnennenn.
CH3 + (CH3)3CH (1-BUtANE) ... ittt e e



CH3 + CH3C(0)C(O)CH3 (Biacetyl) ........cciiniiiinniennnnnn.. 382
CH3 + CD3C(0)C(0)CD3 (Biacetyl-dg)  ..uv'verrenreeneeaneennn... 383
CD3 + CH3C(0)C(O)CH3 (Biacetyl) .........tiininiiinininnnnnnn. 383
CD3 + CD9HC(0)C(0)CD3 (Biacetyl-dg) .........0iiriinieinnenn.. 383
CD3 + CD3C(0)C(0)CD3 (Biacetyl-dg)  .....iviiinniinnneennnnnn. 383
CH3 + CH3C(0)CHpCH3 (2-BULANONE) . .verevrereerennennennnn.. 384
CH3 + CD3C(0)CD9CH3 (2-Butanone-1,1,1,3,3-ds5) ............... 384
CH3 + CH3CHpCHoCH=CHo (1l-Pentene) .........c..cuovevnnuennnnnnn. - 384
CHy + CH3CHyCH=CHCH3 (2-Pentene) (Unspecified form) ......... 384
CH3 + CH3CH=C(CH3)9 (2-Butene, 2-methyl-) ................... 385
CH3 + CH3CH9CH9CH9CHy (n-Pentyl)  .............cieininvinnnnn.. 385
CH3 + CH3CHpCH9CHCH3 (Butyl, l-methyl-) ............... e 385
CH3 + (CH3)4C (Neopentame)  .........c.o'vuuineerennennnnnnnnenns 385
CH3 + CH3C(0)C(0)CHyCH3 (2,3-Pentanedione) .................. 386
CH3 + CH3CD5C(0)CDyCH3 (3-Pentanone-2,2,4,4-ds)  ............. 386
CH3 + CH3CHoCH7C(CH3)=CHp (1-Pentene, 2-methyl-) ............ 386
CH3 + CH3CH9CH=C(CH3)2 (2-Pentene, 2-methyl-) ............... 386
CH3 + CH3(CHp)4CH3 (n-Hexane)  .........c.ieiiniiunnenneeennnenn. 387
CH3 + (CH3),CHCH(CH3)7 (Butane, 2,3-dimethyl-) .............. 387
CH3 + CH3C(O)CHpCH9C(O)CH3 (2,5-Hexanedione) .,............... 387
CH3 + (CH3)3CO00C(CH3)3 (Peroxide, bis(l,l-dimethylethyl)-) .. 387
CHy, Reactions:

CHy (M) e e e e 388
073 O 389
CHyOy -COMPOUND Reactions:

CHO (M) i e e e, 389
CHO + O (+ M) i it it ettt e et e 389
CHO + NO i e e e e 390
CHO + NOg ittt ettt e e e e e e e 391
CHO + CHO it e i et e e et e et e e e e 391
CHO + CH3CH9CHp (n-Propyl) ...ttt it eeinnn, 392
CHO + CH3CHpCH9CHOH (Butyl, 1-hydroxy-)  ........cevvuuennenn. 392
HCHO* ( or HC(:)OH ) (Formaldehyde ( or Methylene, hydroxy-)) . 392
HCHO (4 M) i e e e e e 392
DODO (4 M) e e 393
HCOOH (4 M) i e e e e e 393
HCOOH + HCOOH (Formic acid) ... ..., 394
CH30 (+ M) o e 394
CH30 e 394
CH30 + 00 i i i e e e 394
CH30 + 03 ittt ettt e ettt e 395
CH30 + NO ottt ettt et 395
CH30 + NOg i i i ittt ettt et e 396
CHa0 + NoO L e e e e e 397
CH30 + NH3 oottt ettt e ettt e et e e e e e 397



CH30 4+ GO0 i i i i e ittt it ettt et i i 397
L5 L ] < 397
CH30 + CH30 ... i it e i it e e i ee s 397
CD30 + OD30 i e e e 398
CH30 + CH30H ... . i i i e e 398
CH30 + CHo=CHg ... .. i ittt i 398
CH30 + CH3C0 (Acetyl) ...ttt it e 398
CH30 + CH3CHO ... . i i it it it e i 398
CH30 + GCH300CH3 (Peroxide, dimethyl-) ....................... 399
CH30 + (CH3)3C (tert-Butyl) ..., ... 399
CH30 + (CH3)3CH ...t et i e 399
CH30 + CH3CHpCH=CHp ~ (1-Butene)  ..........ciiuiummnnnneuennee.. 399
CH30 + (CH3)3COOH (t-Butyl hydroperoxide) ................... 399
CH30 + (CH3)9CHCH(CH3)9 (Butane, 2,3-dimethyl-) ............. 399
CHoOH (+ M) i i e ettt et et e ae s 399
CHoOH 4 09 i i i i ittt ittt et i e e e e 400
CHoOH + HoO .. it e i ettt e e 400
CHoOH + HoOg L .ttt ettt et en e 400
CH309 4+ 03 L it it et e e e e 400
CH302 + 800 i i ettt e e e e 400
CHa09 4+ NO i i i ittt ittt et ettt et e e 401
CH309 + NOg .t i it ettt e et e e e 403
CH3090 + €0 i e e e e e e 403
CH309 4+ HCHO ... i i ittt ittt e 404
CH302 + CH300 .. i e e e e e et et e 404
CD309 + CD309 .ottt ittt e e e e 406
CH309 + CHp=CHg ... ..ttt ittt e it e et e e 406
CH309 + CH3G(0)00 (Ethyldioxy, l1-0X0-) ... .iiiiineeenenan.. 406
CH307 + CH3N=NCH3 (Azomethane) .............................. 406
CH309 + (CH3)9CHOo (Ethyldioxy, l-methyl-) .................. 407
CH309 + (CH3)9C=CHo ... . . ittt e i 407
CH307 + (CH3)3C09 (Ethyldioxy, 1,l-dimethyl-) ............... 407
CH30 + CH9p=C(CH3)CH9CH3 (1-Butene, 2-methyl-) .............. 407
CH307 + (CH3)9C=CHCH3 (2-Butene, 2-methyl-) ................. 407
CH309 + (CH3)2C=C(CH3)9 (2-Butene, 2,3-dimethyl-) ........... 408
CH302 + (CH3)oCHCH(CH3)9 (Butane, 2,3-dimethyl-) ............ 408
CH30p + (CH3)pCHC(00-)(CH3)p (Propyldioxy, 1,1,3-trimethyl-) 408
HOCH20 + 02 oottt ettt e e e e e e 408
HOCH9O 4 NO o e e e e e et 408
HOCH 00 o e e s e 409
HOGH09 + NO o it e e e e e e e e e 409
HOCH909 + HOCH709 (Methyldioxy, hydroxy-) ................... 409
CHaOH (4 M) o e s e e 409
CSy-COMPOUND Reactions:
CSg (F M) 4310



COS (+ M)

.....

CHaS + CH3S
CH3S8 + cy-CHoCH2S

CN (+ M)
CN(v=n) + 09
CN + Ho

......

CN(v=n) + NO(v'=0)
CN(v=n) + NO (+ M)

CN + CO9
CN(v=n) + CHy .
CN + CDy
CN + COS ......
CN(v=n) + CH=CH
CN + CHop=CHj
CN + CH3CHj
CN + NCCN  .....
CN + CH3CH=CH»p

CN + CH3CHoCHj

CN + CHo=CHCH=CH»

HCN (+ M)
CH3NHp (+ M)
CH3N=N (Diazenyl
CH3NHNH9

.....

NH9CO (+ M)

NHoCO + NH9CO
CH3NOt (Methane,
CH40NO (+ M)
CH3NOy (+ M)
CH30NO»

(Hydrazine, methyl-)

(Amidogen, formyl-)

COS Reactions:

-COMPOUND Reactions:

CHySy

(Thiirane; Ethylene episulfide)

CN RADICAL Reactions:

...............................................
...............................................
...............................................
............................................
--------------------------------------------
...............................................
...............................................
...............................................
...............................................

..............................................
...............................................
...............................................
...............................................
...............................................
...............................................

............................................

...............................................

CH;N, -COMPOUND Reactions:

Yy
, methyl-) e e e

CH,O,N, -COMPOUND Reactions:

y

...............................................

...........................

nitroso-)

..................................

...............................................

...............................................



CH309NO9 (+ M) (Peroxynitric acid methyl ester) ............. 416

Cys (Carbon dimer) Reactions:

Co(Rlzmgt = A3l (+M) .. 417
cz(xlz +y + 02 ............................................... 417
C2(a Hu) a0 417
cz(x Zgh) F H20 418
C2(a Hu) + HoO e 418
cz(xlz ) b N i 418
C2(a Hu) + No e e 418
cz(x;zg+) N 418
Co(adlly) + NO ittt e 419
Co(XLZH) +C0p Lo 419
Co(adly) + C0p ottt 419
Co(Xlzghy + CHY ..o 419
Co(a3ly) + CHi oottt e e 420
Co(XIZgh) + CH=CH ... 420
Cz(a3Hu) H CHECH oottt ittt e 420
Co(Xlzghy + CHp=CHp ... ... ... 420
C2(a3Hu) H CHO=CHD vttt ettt ettt et 421
Co(XIZ*) + CH3CH3 ... 421
Co(@3My) + CH3CHZ oottt ittt et et e e e 421
Co(XIZgh) + CHp=CHON  ................ooiiiiiiiiiiiiiiiaon., 421
Co(a3My) + CHp=CHON ...\ttt e 421
Co(RLZgh) + CHp=C=CHp .......... ... ... 421
Co(a3ly) + CHpm=C=CHp . e\vteritie e, 422
Co(XIZg*) + CH3CHpCH3  ............ ..., 422
Co(a3My) + CH3CHPCHT .\ ovvtttteee et et e e 422
Cz(a3Hu) + CH3CHQCHOCHS  .ivttetnt e et 422

Co0 + CH=CH ... . ... i e e 422
Co0 + GCHo=CHg ... .ttt ettt e ee e 422
C20 + (CH3)9C=CHg ... .. ittt it et e ens 423

1035 O (- 1 423
CHEC + 00 otretee e e e e e e e e 423
CH=C + Ho ... i i it e et e et e 423
CHEC + CHf\ evetet e e e et e e e e e e e e 424
CH=C + CH=CH ... .. . . it e i e te e i 424
CH=C 4+ CD=CD .. ittt i it e e e e e e e e s 425
CH=C + CH3CH3 ... ittt it i ettt e e e 425
CH=C + CD3CDg .. it i it it et et et e 425
CH=C + GH3C=CH ... .. ittt e e e e e e 425
CH=C + CH=CC=CH ... ... . ittt ittt e 425



CH=C +
CH=C +
CH=CH (
CH=CH +
CH=CH +
CH=CH +
CHy=CH
CHy=CH
CHo=CH
CHy=CH
CHy=CH»y
CHgp=CHo
CHo=CH»p
CHy=CH»y
CH,p=CH»y
CHp=CHo
CHp=CHo
CHy=CH»y
CHy=CH9p
CHop=CH»p
CH3CH»
CH3CH9
CH4CH»p
CH3CH9
CH3CHy
CH3CH9
CH4CH»
CH3CH»p
CH3CHo
CH3CH9
CH3CH9
CH3CH»
CH3CH»p
CHyCH9
CH4CH»p
CH3CH2
CH3CH9
CH3CH»p
CH3CHp
CH4CH9
CH3CH9
CH3CH»p
CH3CH9
CH3CHo
CH3CH9
CH4CH9
CH3CHy
CH3CH3
CH3CH3t

CHo=CHC=CH (1l-Buten-3-yne) ............cccviiriunnnununn.
(CH3 ) 4G it e e e e e e e e
F ) e e
5 0]
cy-CH=CHCH=CHCHy (1,3-Cyclopentadiene) ..............
cy-CHyCH9CH=CHCH=CH (1,3-Cyclohexadiene) ............
G - T
+ CH=CH . e
+ CHo=CH .. it e e e
R < T 01

(F M) e e
CHp=CHy ... i i e et e i e
CH3CH=CHg . it i i i it ettt ettt it
cis-CH3CH=CHCH3 ...... ... . it iiiiiiiiir i,
trans-CH3CH=CHCH3  ......... 0.ttt
(CH3)9C=CHo ..ttt et i ittt e e i
cy-CH=CHCH=CHCHy (1,3-Cyclopentadiene) ............
CH9=C(CH3)CH=CH, (1,3-Butadiene, 2-methyl-) .......
cy-CgHg (Cyclopentene)  ............'uiieiiinnnnnnnn.
cy-CHyCHoCH=CHCH=CH (1,3-Cyclohexadiene) ..........

.................................................

++ ++ o+ o+ o+ o+

+
=
A d

CHaCHoNO . i e i e e e,
CH3CH CHO . i i i e e e e e
CHp=CHCH2CHg (3-Butenyl) .............ccviiurinnnn...
(CH3)9C=CHp ... i,
cy-C4Hy  (Cyclobutyl) ... ... ... . ...
CH3CHoCH2CHS ... i i et e e e,
CH3C(0)C(O0)CH3 (Biacetyl)  ....vi'viinennnnnnnnn,
(CH3CH9)70 (Diethyl ether)  ...........ovuvvnvuununnn..
(CH3CHy)»S (Diethyl sulfide) ...............c.cuuun..
CH3CH)N=NCHpCH3 (Diazene, diethyl-) ................
(CH3CH9)9NOH (Ethanamine, N-ethyl-N-hydroxy-) ......
cy-CHoCHpCH=CHCH (2-Cyclopenten-1-yl) ..............
CH3CH=CHCH9CHy (3-Pentenyl) ...............c.uuvuun...
cy-CsHg (Cyclopentyl)  .........iuiiiinrennnnnnnn..
CH3C(0)C(0)CHyCH3 (2,3-Pentanedione)  ...............
cy-CgH11 (Cyclohexyl) ... ... ... i,
n-CgHyy (n-Hexane) ... .. ... ... i
G -

......................................................

L T I R T T S S S N S S S STy



CD3CD 3 it e e e 440
CZHxOy-COMPOUND Reactions:
CHmCmO 4 00 .\ttt ittt et et e et e et e 440
CH=C=0 + CH=CH ... ... ittt itertntnenrnnrneernneanans 440
CHo=C=0 + CHp=C=0 . ... ... ittt it 441
CHp=C=0 + CH3CO0H ... ... ittt iiiiiie e iininanees 441
CHpmC=0 + CH3CHPCOOH .\t tteere it e e e 441
CHp=C=0 + CH3CHyCHoCOOH (Butanoic acid)  ............c....o.... 441
CHp=C=0 + (CH3)9CHCOOH (Propanoic acid, 2-methyl-) .......... 441
CHy=C=0 + (CH3)3CCOOH (Propanoic acid, 2,2-dimethyl-) ....... 441
CHy=C=0 + (CH3)3CCH»COOH (Butanoic acid, 3,3-dimethyl-) ..... 441
CH3CO (+ M) it i et et et e e e e 441
CH3C0 + 00 i ittt i e e e et e et 442
CH3CO + NO o oitiittt ettt e e e e e e e 442
CH3C0 + NOgO ittt ittt ettt et et et et et 442
CH3C0 + CH3C0 . tvtttteenteite et et e et e e e ae e, 442
CD3CO0 + CD3CO0  « ot tteete et et et e et ettt 443
CH3C0 + CH3CHO ... it it ettt e e ens 443
CH3CO + CHQ=CHCH=CH .. ....'''ttiirnrente it it eaeennns. 443
CH3C(0)0 + NOp .. et e ettt e e 444
CH3C(0)00 + NO ettt ettt et it e eeie i aainannanens A
CH3C(0)00 + NOQ  t vttt ettt et ettt et et e et A
CH3C(0)00 + HCHO ... ittt i ittt ittt ittt ittt inaaeaaan s 444
CH3C(0)00 + CH3C(O)OO ........................................ 445
CH3C(0)00 + CH3CH=CH) .« .tvtett it eeite i eaeaieeaneennns 445
 CH3C(0)00 + CH3CHPCH=CH) .. \evtnrteit e eine e annnnns 445
CH3C(0)00 + cis-CH3CH=CHCH3 . .....o'u'iiurieeinnneneannnnnnns 445
CH3C(0)00 + trans-CH3CH=CHCH3  ............c0coveniunenanneannnn.. 445
CH3C(0)00 + (CH3)9C=CHp . .uvuitnne et i eie e iee s 445
CH3C(0)00 + cis-CH3CH=CHCHoCH3  ...........ciuiitiiunnnuennnnnn 446
CH3C(0)00 + trans-CH3CH=CHCHQCH3  ...........ovnueennneennnnnns 446
CH3C(0)00 + CH3CHpC(CH3)=CHp (1l-Butene, 2-methyl-) .......... 446
CH3C(0)00 + (CH3)pCHCH=CHy (1-Butene, 3-methyl-) ............ 446
CH3C(0)00 + (CH3)2C=CHCH3 (2-Butene, 2-methyl-) ............. 446
CH3C(0)00 + CH3CHpCHoCHoCH=CHp (l-Hexeme)  ................... 446
CH3CHO (+ M) oottt ettt et e e e e i 447
CH3CHO + CH3C(0)00H (Ethaneperoxoic acid) ................... 447
CH3C(0)O0H + CH3CH=CHp ... ...\ttt ii ittt 447
CH3C(0)OOH + CH3CHQCH=CHD . ..\''tirtaee e, 447
CH3C(0)OOH + cis-CH3CH=CHCH3 .. .........covirennaneaneannan. .. 447
CH3G(0)OOH + trans-CH3CH=CHCH3  ............coveenenennannnn .. 448
CH3C(0)OOH + (CH3)92C=CHCH3 .. ..\'ttiiinnee e 448
CH3C(0)OOH + cis-CH3CH=CHCHPCH3  ....ouvvevnnneonnnannnnannnn., 448
CH3G(0)OOH + trans-CH3CH=CHCH9CH3  ............c..0ovuuiennnn.... 448
CH3C(0)O00H + CHyCH9G(CHq)=CHy (1l-Butene, 2-methyl-) ......... 448
CH3C(0)O0H + (CH3)9CHCH=CHy (1-Butene, 3-methyl-) ........... 449
CH3C(0)O0H + (CH3)9C=CHCH3 (2-Butene, 2-methyl-) ............ 449

32



CH3C(0)OOH + CH3CHpCHoCHoCH=CHp (1-Hexeme)  .................. 449

CH3CH90 (EthoXy) ...ttt it ittt et et e aeen 449
CH3CHoO + 09 oot e ettt e 450
CH3CHO + NO i i i it ittt ettt e i einns 450
CH3CHoO + NOg e ittt e et aeeeen e 450
CH3CHOH (4 M) i i i s ettt et et e e 450
CH3CHOH (Ethyl, l-hydroxy-) + Op  ...... ... .iiiiiiennnnnn.. 450
CH3CH209 (EthyldioRy) ...t i ittt i e i 451
CH3CH909 + NO ... i i it e e e e e 451
CH3CH909 + NOg .. i i ittt ettt e it e 451
CH3CHp09 4+ CHo=CHp ... . i ittt i 452
CH3CH9O2 + CH3CH9O09 ... it et e ieeeae e 452
CH3CH OH (4 M) o i i ittt ettt ittt 452
(CH3) 00 L i et e e e e 452
CH300CH3 (Peroxide, dimethyl-) ......... ... .. ... .. ... ....... 453

C2HgSy-COMPOUND Reactions:

cy-CHyCH9S (Thiirane; Ethylene episulfide) .................. 453
cy-CHoCH9S™ (Thiirane; Ethylene episulfide)  ................. 453
CH3SCHg 4+ CHy oottt it e e ettt e st 454

NCCN (+ M) o e e e e e 454

CzﬂxNy-COMPOUND Reactions:

CH3NC (Methane, 1socyano-) ... ...ttt e, 454
(CH3) oN + 00 i i i e et et e et et e e e 454
(CH3) 9N + N0y e 454
CH3N=NCH3 (Azomethane; Diazene, dimethyl-) .................. 454
CH3N=NCH3* (Azomethane; Diazene, dimethyl-) .................. 455
(CH3)9NNHy (Hydrazine, 1,l-dimethyl-) ....................... 455
CH3NHNHCH3 (Hydrazine, 1,2-dimethyl-) ....................... 455

CoHxOyN, -COMPOUND Reactions:

CH3C(0)O0ONO9 (Peroxide, acetyl nitro-) ...............c.c...... 455
CH3CH9NO + CH3CHPNO (Ethane, nitroso-)  ...................... 455
CH3CH9NO2 (Ethane, nitro-) (+ M) ... ..... . . .. 455
CHaCHoONO i e e e et e e e e 456
CH3CHQONOD oottt ittt ettt e ettt 456

L0 T 0 456
C3 4+ N e e e e e e 456
L T T O 457



o ) 1 P 457
C3 + CHECH o ttttttettee e et e et e ae e 457
C3 + CHp=CHp . ...ttt ittt 457
C3 4+ CH3CH3 .ottt e ittt et 458
C3 + CH3CECH .\ tterteete ettt e e et e e e 458
C3 + CHo=C=CH) '\t trtter ettt et e e et e et e 458
C3 + CH3CH=CH .+ etteretet et ettt e et et e e e e 458
C3 + CH3CHoCH=CHg ... ... . i e 459
C3 + €1S-CH3CH=CHCHZ  .....vtintitaeeeet e ieee e 459
C3 + (CH3)9oC=CHp ... .. it i e 459
C3 + CH3CH9CH)oCH3 ... i i it e i 460
C3 + CH3CHoCH2C=CH ... ... ... it renns 460
C3 + CH3CH=C=CHCH3 (2,3-Pentadiene)  ...............oveieennn. 460
C3 + (CH3)9Cm=CHCHT v veetetetet et et e et 460
Cy + CH3CHpCHoC=CCH3 (2-HexXyne) ...............cititiiiunrennnn 460
C3 + (CH3)2C=C(CH3) 0 ...ttt it iriiiiaeannennnn 461
C3 + (CH3)9C=C=C(CH3)2 (2,3-Pentadiene, 2,4-dimethyl-) ...... 461
C4Hy-COMPOUND Reactions:
CHaCm0D Lottt ittt i i e e e e 461
o Y ool P 461
CHp=C=CHg (+ M) .. i i i i ittt e e 462
CHOmGC=CHD .\t ittt e e ettt ettt e et ittt eeas 462
cy-CqHy  (Cyclopropene) ...t iiiinnin it innnannnnenvnnnnns 462
CH3CH=CH!  (L1-Propenyl)  ........ . iiiiiiiiiiiiiiiiiiiananannn, 462
CHp=CHCHpt  (ALlyl) ... ..t 463
CDo=CDCDyt 463
CHo=CHCH9 + 09 ... i it i it e i 463
CHp=CHCHg + NO (+ M) \ritttirtit ettt eareneen, 463
CHp=CHCHy + NOo ... i i it it i e 464
CHp=CHCHg + CH=CH ... ... ..ttt iiiiitternennnnieennennnnna 464
CHp=CHCHp + CH=CH) .. ....iirtinteane it 464
CHp=CHCHy + CH=CCHZ  +..vvveriereineee et 465
CHp=CHCHgp + CH=CHCH) @ @euerrersnnarateraeaeiennanennnn, 466
CH3CH=CHy (+ M) . ttitetereet et et et et 466
CH3CH=CH2t &ttt ittt et et et et e e e 467
CH3CH=CHg + CH3CH=CH) . ..vtvteeteteea et e, 467
CH3CH=CHy + cy-CHpCHyCH=CHCH=CH (1,3-Cyclohexadiene) ........ 467
cy-C3Hg (Cyclopropane) ...........ciiiiiiiinrnneennnnnennnnn. 468

(+)-trans-cy-CHoCHDCHD (Cyclopropane-1,2-dy, (1S-trans)-) ... 469
(-)-trans-cy-CHyCHDCHD (Cyclopropane-1,2-dy, (lR-trans)-) ... 469

CH3CH9CHy (n-Propyl) (+ M) ... i i 470
CH3CH2CH) + 02 oo e e et e e 470
CH3CH2CH) + 03 .. e et e et i e e 471
CH3CH9CHg + HCHO ... . .. it it et et nienans 471
CH3CHgCHy + CH=CH .. ... .. . ittt eniinrnnnns 471
CH3CHgCHy + CHo=CHp ... ... . .. ittt 471
CH3CHpCHy + CH3CH2CHY ... i it e et iii e 471



CHaCH9CHg + (CH3)9CH ... i i i e 472

CH3CH9CHp + CH3CHCHQCHO . .\ttetititenieet e e, 472
CH3CH9CHy + CH3CHpCH9CH9CHy (n-Pentyl)  ...................... 472
CH3CH9CHy + CH3CH9CH9CHCH3 (Butyl, l-methyl-) ............... 472
(CH3)9CH (i-Propyl) ... i i i 473
(CH3)oCHT 473
(CH3)92CH 4 00 ittt ittt ettt ee s 473
(CH3)9CH + 03 ottt it i it ettt it et 473
(CH3)9CH + Ho i i i i it it it e i enas 474
(CH3)9CH + CH3CH3 ... ittt i e i i 474
(CH3)9CH + CH3CH=CH9 ... ... ittt ittt iiie s 474
(CH3)9CH + (CH3)9CH .. i ettt et e ee e e 474
(CH3)9CH + (CH3)9CHCHO (Propanal, 2-methyl-) ................ 475
(CH3)9CH + (CH3)40 ottt it ittt et e et 475
(CH3)2CH + (CH3)9CHCH(CH3)p (Butane, 2,3-dimethyl-) ......... 475
(CHy)9CH + (CH3)9CHN=NCH(CH3)7 (Azoisopropane) .............. 476
CH3CHoCH3 (4 M) i i et e e ettt ee e 476
CH3GHoCH3t 477
L0 DY 03 Y ] ) 477

C3Hx0y-COMPOUND Reactions:

CHp=CHCHO + cy-CH9CHypCH=CHCH=CH (1,3-Cyclohexadiene) ........ 477
CH3CHCO (+ M) ittt ittt it et e e eees 478
CH3CH9CO + 09 ..o e et et s ee e eiieaann 478
CHp=CHCH202 (2-Propenyldioxy) ..........c..ioiiiiiiiiinnnnnnn. 478
CH3CH9CHO + CH3CH9C(O)OOH (Propaneperoxoic acid) ............ 478
cy-CHpCHoCH9O (0Xetane) . ........iutiiiniennneennnnnnnninennnnn 478
cy-CH(CH3)CH70 (Oxirane, methyl-) .............. ... . .c...uu.. 479
HC(0)OCH7CH3 (Ethyl formate)  .........c.iiiiiiieiinnnnnnnenens. 479
CH3C(018)0CH3 (Acetic-180 acid 160-methyl ester)  ............ 479
CH3C(0)0CH3 (Methyl acetate)  .............ivvrmiiieeeninnnnnn. 479
CH3CHoCHO + NO .. i ittt ittt e e e 480
CH3CH2CH20 + NOg ittt ittt ittt ettt 480
(CH3)9CHO (Ethoxy, l-methyl-)  .........iiiiriniiiininnann. 480
(CH3)9CHO + NO .ottt ttt ettt et et e et 480
(CH3)9CHO + (CH3)9CHOOH (Ethoxy, l-methyl- + Hydroperoxide,
l-methylethyl-) ....... 481
CH3CH9CH209 + CH3CH2CH209 ... ..ttt it i 481
(CH3)9CHO9 (Ethyldioxy, l-methyl-) + NO .................. .. 481
(CH3)9CHOp + NOo i it i ettt et it e e 481
(CH3)9CHO2 + (CH3)9CHO2 ... ittt it it i i iieenns 482
(CH3)2CHOg + (CH3)9C=C(CH3)9 ...ttt 482
(CH3)9CHOp + (CH3)9CHC(00-)(CH3)9 (Ethyldioxy, l-methyl- +
Propyldioxy, 1,1,2-trimethyl-) ....... 483
CH3CH9CH9OH (1-Propanol) ... ... ...ttt 483
(CH3)9CHOH (2-Propanol) ... ...ttt 483



C3HySy-COMPOUND Reactions:
cy-CHoCH7CH2S (Thietane; Trimethylene sulfide) ............. 483

C3onysz-COMPOUND Reactions:

CH3C(S)OCH3 (Ethanethioic acid O-methyl ester) .............. 484
cy-CHpCHpCH25(02)  (Thietane, 1,1-dioxide-;
Trimethylenesulfone) ....... 484

C3HyNy -COMPOUND Reactions:

CHo=CHCN + NH9oCHoCH2CN (Acrylonitrile; 2-Propenenitrile) +

(B-Aminopropionitrile; Propanenitrile, 3-amino-) ....... 484
CH3CHoCN (Propanenitrile)  ........... ...t 484
cy-CHyCHoCH(NH7) (Cyclopropanamine) ..........cciiiiiiinnnn 485

C3HxOyN, -COMPOUND Reactions:

(CH3)2CHONO (Nitrous acid l-methylethyl ester;

Isopropyl nitrite) ....... 485
CH3NHC(O)OCH3 (Carbamic acid, methyl-, methyl ester) ........ 486
CH3CHyoCH20NO, (Nitric acid propyl ester; n-Propyl nitrate) . 486

C4Hy,-COMPOUND Reactions:

CHmC CmC . it i i it 486
CH=CCmGC + CH=CCsCH  ......... ittt s 486
CHmCCmCH .. i i e e 486
CH3CHoCmCH .. ... i it it ittt 487
CH3CHyCmCH + CH3CHQCmCH ... ..eiinntenrnenneenneennnneannnnns 487
CHo=CHCH=CHy + CHp=CHCH=CH)  ....vureeneennnnneennnnnennnnnnns 487
CHy=CHCH=CHy + cy-CHoCHoCH=CHCH=CH (1,3-Cyclohexadiene) ..... 488
CH3CHoCH=CH? (1-Butenyl) .......... ... ..o iiiiiiiiiiinnn... 488
CHaCH=CHCH9 + H9S .. ... . ittt sttt nnnanrinsieanens 489
CH3CH=CHCHg + cis-CH3CH=CHCH3 ..............iitiiiiinnennenn. 489
trans-CH3CH=CHCH)  ....... ... .. .. ittt 489
CHp=CHCHpCHpt  (3-Butenyl) ........................... e 489
CHp=CHCH9CHy + cy-C4Hy (Cyclobutyl) ........... ... .. ........ 489
CH3C=CHCH3t! (1-Propenyl, l-methyl-) ..............covvunn.... 490
CHy=CHCHCH3!  (2-Propenyl, l-methyl-) ...............ccovo.... 490
trans-CH3CHCH=CHy (2-Propenyl, l-methyl-, (E)-) ............. 490
CHo=CHCHCH3 + CHo=CHCHCH3 (1-Methylallyl) ................... 490
CH9C(CH3)=CHy (2-Methylallyl) ............iiuiiirnunnnnnnnnnn 490
CHp=C(CH3)CHg + CH9=C(CH3)CHy (2-Methylallyl) ............... 491
cy-C4Hy + cy-C4Hy (Cyclobutyl + Cyclobutyl) ................. 491
CH3CHCH=CH) ...ttt ettt e 491
cis-CH3CH=CHCH3 (+ M) ...ttt ittt it i iy 491



cis-CH3CH=CHCH3 + H28 ... ... . ittt iininennn, 492

trans-CH3CH=CHCH3 (+ M)  ............ et e 492
(CH3)oC=CHp . ittt it it i i it ia it a e ennens 492
CHoCH9oCHoCHg (1,4-Butanediyl) ............iiiiiiiiiiininennn. 493
cy-C4Hg (Cyclobutane) ............ciiiiniiiiiiininnnennnenns 493
CHqCH9CH9CHy (m-Butyl) ... ittt 494
CH3CHpCHoCH + 09 .ot it ittt it inn ey 494
CH3CHoCHoCHy + CH3CH9CH9CHy (n-Butyl)  ........... ..., 494
CH3CH9CHoCHy + CH3CHoCHCH3 (n-Butyl + Propyl, l-methyl-) ..., 495
CH3CHyCHCH3 (Propyl, l-methyl-)  ........c.iiveiininennnnennnn. 495
CH3CH9CHCH3 + 09 ... .ttt iiiiiiniiiinniennasennnoeananens 495
CH3CHoCHCH3 + CH3CHoCHCH3 (Propyl, l-methyl- +

Propyl, l-methyl-) ....... 496
(CH3)9CHCHy (Propyl, 2-methyl-) + Oy .........c..iiiiniiennnn.. 496
(CH3)3C (t-Butyl) ...ttt ittt it it eennennnen 496
(CH3)3C + 00 ittt ittt it e ettt i et naeas 497
(CH3)3C + 03 ................................................. 497
(CH3)3C + Hp ottt it ittt it intennnensnns 498
(CH3)3C + NO ..t ittt i nnaaeens 498
(CH3)3C + (CH3)3C .o ittt it it e it ei it i e nenans 498
CHaCH9CH9CH3  ...........cvinnnnn e e 499
(CH3)3CH (Isobutame) ...........iuiiiniiintinnennennuennnenenns 499
(CH3)3CHt  (Isobutame) .......... ... i, 500

C4H, 0,,-COMPOUND Reactions:
4xVy

CH=CCH2COOH (3-Butynoic acid) .......... . i iiiiiiinnnennn. 500
CH=CCHoCOOD (3-Butynoic acid-d) .......... e 500
CHeC(0)C(0)CH3 (Butyl, 2,3-dioxo-) ... ..iiiniiiinirnnnnennn. 501
cy-CHyCH9CH2C(0) (Cyclobutanone) ............cceiiuiunnnnnnnn. 501
(+)-(S)-cy-CH(CH=CHy)CH9O0 (Oxirane, ethenyl-, (S)-) ......... 501
(8)-cis-cy-CH(CH=CHy)CHDO (Oxirane-d, 3-ethenyl-, cis-, (S)-) 502
trans-cy-CH(CH=CHy)CHDO (Oxirane-d, 3-ethenyl, trans-) ...... 502
cy-CH(CH=CH3)CD20 (Oxirane-2,2-dy, ethenyl-) ................ 503
CHp=CHCH2COOH (3-Butenoic acid) ...........iiiiiinnnnnnneeens 503
CH3C(0)C(O)CH3 (2,3-Butanedione) ............vivruurnnnnnennn 503
CH3CH9CH9CO (Butyl, 1-0X0-)  .....iiiiitiinnnnnenenennnnnnnnns 503
CHpCHC(0)CH3 (Butyl, 3-0X0-)  ......vitiivnirnrnrnenennnenens 503
CH34CH9CHCHO (Propyl, l-formyl-) .......... e et e e 504
(CH3)9CCHO (Ethyl, 1,1-dimethyl-2-oxo0-) (+ M) ................ 504
CH3CH(OH)CH=CHy (3-Buten-2-0l) ..........ciitiiuinnennnnnnnnn 504
CH30CHyCH=CHy (l-Propene, 3-methoXy-)  ..........cuivvveunenn.. 504
CH3CHyOCH=CHy (Ethene, ethoxy-) ........ e e 504
CH3CH2C(O)CH3 (+ M) .ttt ittt ittt ettt eeeienennaennn 504
cy-CH(CHyCH3)CH,0 (Oxirane, ethyl-) ........... . cirunnnn.. 505
cy-C(CH3)9CH90 (Oxirane, 2,2-dimethyl-) ..................... 505
cis-cy-CH(CH3)CH(CH3)0 (Oxirane, 2,3-dimethyl-, cis-;
cis-2,3-Epoxybutane) = ....... 506
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trans-cy-CH(CH3)CH(CH3)O (Oxirane, 2,3-dimethyl-, trans-;
trans-2,3-Epoxybutane) .......
cy-CHoCHyCH(CH3)0 (Oxetane, 2-methyl-) ......................
CH3C(0)OCHoCH3 (Ethyl acetate) ............ciiiiinninnnnenan.n.
CH30C(0)OCH2CH3 (Carbonic acid ethyl methyl ester) ..........
CH3CH(OH)CHCH3 (Propyl, 2-hydroxy-l-methyl-) + O ............
CH3CH9CHoCHoO  (BULOXY) v iiiiii i iiiiiiiiii it
CH3CH9CH(O-)CH3 (Propoxy, l-methyl-) ......... ... ... vt
CH3CHQCH(0)CHE + NO ottt ettt e it e e aiieens
CH3CHoCH(O-)CH3 + NO9 ...ttt i i iii e e

(CH3)300  (L-BULOXY) ittt ittt iiii e
(CH3)300 4 NO .ottt ittt ettt ittt iiae ey
(CH3)3C0 4+ HCHO ..ttt et ittt et it iaia e
(CH3)3C0 + CHACHO ... it i ittt e i e e ennn
(CH3)3C0 + CD3CHO ..ttt it it it e i aas
(CH3)3C0 + (CH3)2C0 ...ttt ittt
(CH3)3C0 4+ (CD3)9C0 ..ttt it ittt et e i
(CH3)3C0 + (CH3)3CH ... ittt i

(CH3)3C02 e L0
(CH3)3C00 4 NOo ittt e ettt et e
(CH3)3C02 + (CH3)3C00 o\ttt ittt e et
(CH3)9CCH9O0H (Ethyl, 1-(hydroperoxymethyl)-l-methyl-) ......
(CH3)9CHCH90p (Propyldioxy, 2-methyl-) ......................
(CH3)9C(00-)CHoOOH (Ethyldioxy,

1- (hydroperoxymethyl)-1-methyl) .......
(CH3)3COH  (£-BULANOL) . ..tittntee et eteat et aneaneaannns
(CH3CHp)20 (Diethyl ether)  ........ .. iiiiiiiiiiiiniennnnnnn

C4HySy-COMPOUND Reactions:

CH3SCH7pCH=CHy (1-Propene, 3-(methylthio)-) ..................
CH3C(S)SCH9oCH3 (Ethane(dithioic) acid ethyl ester) ..........

C4HyOyS,-COMPOUND Reactions:

CH3C(0)SCH9CHy (Ethanethioic acid S-ethyl ester) ............
CH3C(S)OCH9CH3 (Ethanethioic acid O-ethyl ester) ............
CH30C(S)0CHyCH3 (Carbonothioic acid O-ethyl O-methyl ester)
CH30C(0)SCHyCH3 (Carbonothioic acid S-ethyl O-methyl ester)
CH3CH9OC(0)SCH3 (Carbonothioic acid O-ethyl S-methyl ester)
CH3SC(S)OCH2CH3 (Carbonodithioic acid O-ethyl S-methyl ester)

C4HyN, - COMPOUND Reactions:

CHp=CHCH9NC (1-Propene, 3-1socyano-) ..........vvieinunnunnns
cis-CH3CH=CHCN (cis-Crotononitrile) ................c.ccvuunun..
cy-CHgoCH9CH(CN) (Cyclopropanecarbonitrile;

Cyclopropyl cyanide) .......
CH3CHpCH9CN  (Butanenitrile) .......... .. ... .. .. i,



(CH3)9CHCN (Propanenitrile, 2-methyl-) ...................... 516

CHp=CHCH9NHCH3 (2-Propen-1l-amine, N-methyl-) ................ 517
CH3N=NCH9CH=CHy (Diazene, methyl-(2-propenyl)-) ............. 517
CH4CH9N=NCH9CH3 (Azoethane) ..............c.0iuiuiereunennannnnn 517
CH3CHoN=NCHCH3™ (Azoethane)  ...............c.evriieuneannonn.. 517
(CH3)9NN(CH3)9 (Hydrazine, tetramethyl-) .................... 517

C4HyOyN,-COMPOUND Reactions:

NCC(0)0CH7CH3 (Ethyl cyanoformate)  .............oueimnuennnnn 518
(CH3)3CNO L it e e et e e e e 518
CH3CH9CH9CH70NO (n-Butyl nitrite) ........... ... ... ... ..... 518
CH3CH9CH(CH3)ONO (s-Butyl nitrite) ............cciueuriininn.. 518
(CH3)3CONO (t-Butyl mitrite) ....... .. . . . . .., 518
(CH3)3C0NO9 (t-Butyl mitrate) ........... ... ... iiiininnn.. 519
(CH3CHp)9NO (Nitroxide, diethyl-) + NOp  ...................... 519
(CH3CH)9NOH (Ethanamine, N-ethyl-N-hydroxy-) + NOo  .......... 519
(CH3CH9NO)9 (Nitrosoethane dimer; Diazene, diethyl-,

1,2-dioxide) ....... 519

C5Hy -COMPOUND Reactions:

CH3CH9CH9C=CH (1-Pentyne) ............iiiiuuemnmnunennnnnnnnns 520
CH3CH9C=CCH3 (2-Pentyne) ..........ciueimuuoenmnmunmnnnnnennnn. 520
(CH3)9CHC=CH (1-Butyne, 3-methyl-) ....................c..... 520
cis-CH3CH=CHCH=CHy (cis-1,3-Pentadiene) ..................... 520
cis-CH3CH=CHCH=CHyt (cis-1,3-Pentadiene)....................... 521
trans-CH3CH=CHCH=CHy (trans-1,3-Pentadiene) ................. 521
(CH3)9C=C=CHy (1,2-Butadiene, 3-methyl-) .................... 521
cy-CsHg (Cyclopentene)  .......... ... .0ttt 521
cy-CH(CH=CHy)CH,CH»0 (Cyclopropane, ethenyl-) ............... 522
(CH2)2>C<(CHp)9 (Spiropentame)  ............c.ivviiniennnnenn... 522

[CHoCH=CHCH9CH3 = CHp=CHCHCH9CH3] (2-Pentenyl = 2-Propenyl,
l-ethyl-) ....... 523

[CHoCH=CHCHyCH3 = CHo=CHCHCH9CH3] (2-Pentenyl = 2-Propenyl,
. l-ethyl-) + 09 ....... 523
CHoCH=CHCHCH3 (2-Pentenyl) + CH3CHO  ...............vuuuuunon.. 523
CH3CH=CHCH9CH9 (3-Pentenyl) ...........ciiiiiinnnnnnnnannn.. 523
CHyCHoCHpCH=CHyt  (4-Pentenyl) ............................... 524
CH3CHCHpCH=CHpt  (3-Butenyl, 1-methyl-) ...................... 524
CHoCH(CH3)CH=CHyt (3-Butenyl, 2-methyl-)  .............c....... 524
cy-CgHg + cy-CgHg (Cyclopentyl + Cyclopentyl)  ............... 524
cy-CsDg + cy-CsDg (Cyclopentyl-dg + Cyclopentyl-dg)............ 525
cy-CgHg + cy-CgHy1 (Cyclopentyl + Cyclohexyl) ................ 525
cy-CsHg + cy-CgDy1 (Cyclopentyl + Cyclohexyl-djq) ........... 526
cy-CsDg + cy-CgH11 (Cyclopentyl-dg + Cyclohexyl) ............ 526
cy-CsDg + cy-CgDj; (Cyclopentyl-dg + Cyclohexyl-dy1) ........ 527
CH3CH9CHpCH=CHy (l-Pentene) ..............c.iuiiniuniiennennnnn. 227
CH3CHyCH=CHCH3 (2-Pentene, cis-trans mixture) ............... 528
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cis-CH3CH9CH=CHCH3 (cis-2-Pentene) (+ M) .............. ... ...
trans-CH3CHyoCH=CHCHy (trans-2-Pentene) (+ M) .................
CH3CH)C(CH3)=CHy (1l-Butene, 2-methyl-) ......................
CH3CHyC(CH3)=CHp! (1-Butene, 2-methyl-) .....................
(CH3)9CHCH=CHst (1-Butene, 3-methyl-)  ..............covennn..
cy-CsHip (Cyclopentane)  ...........iiuiiiriiiennnnennnneenanns
cis-cy-CH(CH3)CH(CH3)CHy (Cyclopropane, 1,2-dimethyl-, cis-
CH3CHoCHoCHoCHy  (Pentyl) ... . i i et
CH3CHpCHpCHoCHpt  (Pentyl) ... ... . ... . ...
CH3CH9CH9CH9CHy (Pentyl) + 09 ... ...ttt iniennnnennnn
CH3CHpCHpCH9CHy + CH3CH9CH9CH9CHy (Pentyl + Pentyl)  .........
CH3CH9CHCH9CHy + CH3CHpCH9CHoCH9N=NCH3 (Diazene,
methylpentyl-) .......
CH3CH9CH9CHCH3 (Butyl, l-methyl-)  ................cuiiuevnnn.
CH3CH9CH9CHCH3t (Butyl, l-methyl-) ..............cociieninno...
CD3CDoCDoCDCD3t  (Butyl-1,2,2,3,3,4,4,4-dg, 1-methyl-d3) .....
CH3CHpCHCHCH3 (Butyl, l-methyl-) + 02  ............ciiviinn.n.
CH3CH9CH9CHCH3 + CH3CH9CH9CH7CHy (Butyl, l-methyl- + Pentyl)
CH3CH9CHCH9CH3 (Propyl, l-ethyl-)  ...........c.cciiiiininnnnn..
CH3CHpCHCH9CH3 (Propyl, l-ethyl-) + 02 .............. ... ......
(CH3)3CCHg (Propyl, 2,2-dimethyl-) (+ M) ............ . ..c..o...
CH3CH9CH9CHoCH3 (nm-Pentane)  .........ciitiniiinennennrnnnnnns
CH3CHyCHpCHpCH3t  (n-Pentane)  ...................c.oiiui.n...
(CH3)2CHCHpCH3t  (Isopentane)  ................ccovniiniininn..
(CH3)4C (NeOPeNTANE) . ittt ittt ettt ettt

C5Hx0y-COMP0UND Reactions:
CH3C=CCH9COOH (3-Pentynoic acid) ............c.ciiiiininnnn.
CH3C=CCH2COOD (3-Pentynoic acid-d) .................. ... ...
CHp=C=CHCH7COOH (3,4-Pentadienoic acid) .............c.c.unun.
cy-CHpCH9CH=C(CH3)0 (Furan, 2,3-dihydro-5-methyl-) ..........
(cy-CHpCH9oCH)C(O)CH3 (Ethanone, l-cyclopropyl-)  .............
bicy-CgHgO (6-Oxabicyclo[3.1.0lhexane)  ........ouivuuunnunnn..
CH3CH=CHCHpCOOH (3-Pentenoic acid) ............ciiiiinninuunnn.
CH3C(0)C(0)CHyCH3 (2,3-Pentanedione)  ...........cvvivunuennn.
CHp=C(CH3)CH9COOH (3-Butenoic acid, 3-methyl-) ..............
(cy-CHypCH9oCH)CHoCOOH (Cyclopropaneacetic acid) ..............
CH3CH9OCH9CH=CHy (1-Propene, 3-ethoxy-) .....................
CH3CH7CH9OCH=CHy (Propane, l-(ethenyloxy)-) .................
cy-CHpCHpCH(CH9CH3)0O (Oxetane, 2-ethyl-)  ....................
cy-CHgoCHpC(CH3) 90 (Oxetane, 2,2-dimethyl-) ..................
cis-cy-CHoCH(CH3)CH(CH3)0 (Oxetane, 2,3-dimethyl-, cis-)
trans-cy-CHpCH(CH3)CH(CH3)0 (Oxetane, 2,3-dimethyl-, trans-)
cy-CH(CH3)C(CH3)90 (Oxirane, trimethyl-) ....................
CH30CH9CH9OCH=CHy (Ethene, (2-methoxyethoxy)-) ..............
CH3C(0)O0CHyCHyCH3 (n-Propyl acetate)  ...........ovvueurennnnns
CH3C(0)OCH(CH3)9 (i-Propyl acetate)  ..........euuuruuuunnnn...
CH3CH9C(0)OCH9CH3 (Propanoic acid ethyl ester)  ..............
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CH3CH20C(0)OCHyoCH3 (Carbonic acid diethyl ester) ............
CH3C(0)OCH9CH9OCH3 (Ethanol, 2-(methoxy)-, acetate) .........
HOCH9C(O)OCH(CH3)9 (Acetic acid, hydroxy-,
l-methylethyl ester) .......

CH3CH9C(CH3)20 (Propoxy, 1l,l-dimethyl-) .....................
CH3CH9C(CH3)90 (Propoxy, 1,1-dimethyl-) + NO .................
(CH3)3CCH900 (Propyldioxy, 2,2-dimethyl-) ...................
CH3CH(OOH)CH9CHCH3 (Butyl, 3-hydroperoxy-l-methyl-) .........
HOOCHoCH9CHCH9CH3  (Propyl, 3-hydroperoxy-l-ethyl-) ..........
(CH3)9C(CH9O0H)CHy (Propyl, 2-methyl-2-hydroperoxymethyl-)
CH3CH9CHoCHyCH700 (Pentyldioxy) ............ .. ...iiiiiin...
CH3CHoCH2CH(09)CH3 (Butyldioxy, l-methyl-) ..................
CH3CH(OOH)CH7CH(00)CH3 (Butyldioxy, 3-hydroperoxy-1l-methyl-)..
CH3CH9CH(00)CH>CHyO0H (Propyldioxy, 3-hydroperoxy-l-ethyl-)....
(CH3)9C(CHy00H)CH200 (Propyldioxy,

2-hydroperoxymethyl-2-methyl-) .......
(CH3)3C0CH3 (Propane, 2-methoxy-2-methyl-) ..................

C5HyxOyS; -COMPOUND Reactions:

CH3C(0)SCH(CH3)p (Ethanethioic acid S-(l-methylethyl) ester)
CH3C(S)OCH(CH3)2 (Ethanethioic acid O-(l-methylethyl) ester)
CH3C(0)OCH9CH9SCH3 (Ethanol, 2-(methylthio)-, acetate) ......
CH3C(0)SCH(CH3)OCH3 (Ethanethioic acid
S-(l-methoxyethyl ester) .......
CH30C(S)OCH(CH3)9 (Carbonothioic acid O-methyl
0-(1l-methylethyl) ester) .......
CH30C(0)SCH(CH3)9 (Carbonothioic acid O-methyl
S-(l-methylethyl) ester) .......
(CH3)9CHOC(0)SCH3 (Carbonothioic acid S-methyl
0-(l-methylethyl) ester) .......
cy-CH9CH(CH3)CH9CH2S(09) (Thiophene, tetrahydro-3-methyl-
1,1-dioxide; 3-Methylsulfolane) .......
CH3SC(S)OCH(CH3)p (Carbonodithioic acid S-methyl
0-(l-methylethyl) ester) .......
CH30C(S)SCH(CH3)9 (Carbonodithioic acid O-methyl
. S-(1-methylethyl) ester) .......

C5HyNy-COMPOUND Reactions:

cy-CHyCHoCH=CHC(CN) (1-Cyclobutene-l-carbonitrile) ..........
bicy-C4Hg(CN) (Bicyclo{l.1l.0]butane-l-carbonitrile) .........
¢cy-CHoCH2CH2C(CN) (Cyclobutanecarbonitrile) .................
(CH3)9CHCH9CN (Butanenitrile, 3-methyl-) ....................
(CH3)3CCN (Propanenitrile, 2,2-dimethyl-) ...................
CH3CHpN=NCH(CH3)7 (Diazene, ethyl-(l-methylethyl)-) .........
CH3CH9C(CH3)9NHy (2-Butanamine, 2-methyl-, or t-Amylamine)
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C5Hx0yNz—COMPOUND Reactions:

CH3C(0)0CH9CHpCN (Propanenitrile, 3-(acetyloxy)-) ........... 547
CH3CHpC(CH3)90NO (1,1-Dimethylpropyl nitrite) ................ 547
(CH3))NC(0)OCHoCH3 (Carbamic acid, dimethyl-, ethyl ester) .. 547

CgHy-COMPOUND Reactions:

trans-CHyo=CHCH=CHCH=CH, (1,3,5-Hexatriene, (E)-) ............ 547
cis-CH3CH=C=C=CHCH3 (2,3,4-Hexatriene, (Z)-) ................ 547
cy-CHypCHoCH=CHCH=CH (1,3-Cyclohexadiene) ........ e 547
cy-CHyCHyCH=CHCH=CH + cy-CHyCHyCH=CHCH=CH

(1,3-Cyclohexadiene + 1,3-Cyclohexadiene) ............... 548
CH=CCHpCHpCHyCH3 (l-Hexyne) .............c.iiueiiiniinnnnnnn. 550
CH3C=CCH(CH3)2 (2-Pentyne, 4-methyl-) .................cu... 550
(CH3)3CC=CH (1-Butyne, 3,3-dimethyl-) ...........cciiivieenen 550
CH3CH9CH=CHCH=CHy (1,3-Hexadiene) ............iiiiniiinnnnnnnn 551
CHy=CHCHoCH7CH=CHy (1,5-Hexadiene) .................. . ... ... 551
CH9=CHCH9CH9CH=CDy (1,5-Hexadiene-1,1-d9) ........c.civvinn. 551
cis-CH3CH=C(CH3)CH=CHy (1,3-Pentadiene, 3-methyl-, (Z)-) .... 551
CHo=CHCH(CH3)CH=CHy (1,4-Pentadiene, 3-methyl-) ............. 551
cy-CgH1p (Cyclohexene) ...... ... . iiiiiiiniiiiriiieinennnes 551
cy-CHoCH9CHC(=CHCH3) (Cyclobutane, ethylidene-) ............ 552

cy-CHyCHyC(=CHp)CH(CH3) (Cyclobutane, l-methyl-2-methylene-) 552
cy-CH(CH3)CHpC(=CHy)CHy (Cyclobutane, l-methyl-3-methylene-) 552

Spiro-[CH(CH3)CHy]>C<(CH3)9 (Spiropentane, methyl-) ......... 553
CHpCHoCHpCHpCH=CHpt  (5-Hexenyl) ..... .....c.c.oiiiviinnienn... 553
cy-(CH2)5CH + cy-(CHp)5CH (Cyclohexyl + Cyclohexyl) ......... 554
cy-(CD2)5CD + cy-(CD2)sCD (Cyclohexyl-djj + Cyclohexyl-djj) 554
cy-(CHp)5CH + (cy-CgH11)N=N(CgHy1-cy) (Cyclohexyl +

Azocyclohexane) ....... 555
CHp=CH(CH2)3CH3 (1-Hexeme) .........ctiiiiiinnennnnnennnnnnens 555
cis-CH3CHyoCHoCH=CHCH3 (2-Hexene, (Z)-) .........ciivivnvnnn.. 555
(CH3)2CHC(CH3)-CH2 (1-Butene, 2,3-dimethyl-) ................ 555
(CH3)3CCH=CHy (1-Butene, 3,3-dimethyl-) ..................... 556

cis-CH(CH3)CH(CH3)CH2CHy (1,4-Butanediyl, 1,2-dimethyl- (Z)-) 556
trans-CH(CH3)CH(CH3)CHypCHy (1,4-Butanediyl,

1,2-dimethyl-, (E)-) ....... 556
cy-CgHyp (Cyclohexane) .......... ... cciiiniiiiiininennnnnnnnn. 557
trans-cy-CHpCHypCH(CH3)CH(CH3) (Cyclobutane, 1,2-dimethyl-,
trans-)  ....... 558
cy-C(CH3)9CH(CH3)CHy (Cyclopropane, 1,1,2-trimethyl-) ....... 559
CH3CHCHCHpCHpCH3t  (Pentyl, 1-methyl-) .............. e 560
(CH3)»CHCH(CH3)CHy (Butyl, 2,3-dimethyl-) ................... 560
n-CgHyy (m-Hexane) ... ... it ittt e i 560
(CH3)9CHCH9CHoCH3 (Pentane, 2-methyl-) ...................... 561
(CH3)3CCH9CH3 (Butane, 2,2-dimethyl-) ..................c..... 561
(CH3)3CCHpCH3t  (Butane, 2,2-dimethyl-) ...................... 561

42



(CH3)9CHCH(CH3)9 (Butane, 2,3-dimethyl-)  ..........c.ovoen... 561

CgHyOy-COMPOUND Reactions:

CH=CC(CH3)9COOH (3-Butynoic acid, 2,2-dimethyl-) ............ 562
CH3G(0)OCHypCH9C=CH (3-Butyn-1l-o0l acetate) ................... 562
(CHp=CHCH9) 90 (Diallylether) .............. ... .0 ciiiiivnn.. 562
bicy-CgH100 (1,2-Epoxycyclohexane) ..............civiviinnnnn 562
bicy-CgHgD4,O (7-Oxabicyclo[4.1.0)heptane-2,2,5,5-ds4) ........ 563
CHyp=CHC(CH3)9COOH (3-Butenoic acid, 2,2-dimethyl-) .......... 563
CH3C(0)OCH9CHyCH=CHy (3-Buten-l-ol acetate) ................. 563

[cy-CH9CH7C(CH3) ]CH9COOH (Cyclopropaneacetic acid, l-methyl-) 563
trans- [cy-CH9CH(CH3)CH]CH9COOH (Cyclopropaneacetic acid,

2-methyl-, trans-) ....... 564
CH3C(0)OCH2CH2C(0)CH3 (2-Butanone, 4-(acetyloxy)-) .......... 564
(CH3)9CHCH9OCH=CHy (Propane, 1-(ethenyloxy)-2-methyl-) ...... 564
(CH3) 9CHOC(CH3)=CHy (l-Propene, 2-(l-methylethoxy)-) ........ 564
(CH3)3COCH=CHy (Propane, 2-(ethenyloxy)-2-methyl-) .......... 565
cy-(CH3)C(CHoCH3)CHoOCHy (Oxetane, 3-ethyl-3-methyl-) ....... 565
cy-C(CH3)2C(CH3)90 (Oxirane, tetramethyl-) .................. 565
CH3C(0)OCHpCHoCHoCH3  (n-Butyl acetate)  ................v.ov.. 565
CH3CH9C(O)OCH(CH3)9 (Propanoic acid l-methylethyl ester) .... 565
CH3C(0)OC(CH3)3 (t-Butyl acetate) ..........cciiiiiinnnnerene. 566
CH3G(0)0C(CD3)3 (t-Butyl-dg acetate) ..........civvvunnrvnnnn 566
CH3C(0)OCH9CHpCH9OCH3 (l-Propanol, 3-methoxy-, acetate) ..... 566
CH30CH7C(O)OCH(CH3)2 (Acetic acid, methoxy-,
l-methylethyl ester) ....... 566
CH3CH70C(0)0CHoCHoCH3 (Carbonic acid ethyl propyl ester) .... 566
(CGH3)9CHC(0-)(CH3)y (Propoxy, 1,1,2-trimethyl-) ............. 566
(CH3)9CHC(0-) (CH3) 9 (Propoxy, 1,1,2-trimethyl-) + 0o ....... 566
(CH3)2CHC(0')(CH3)9 + (CH3)9CHCH(CH3)2  ....iiniiinnevnnuaennns 567
(CH3)9CHC(00-)(CH3)9 (Propyldioxy, 1,1,2-trimethyl-) +
(CH3)9CHCH(CH3)9  ....... 567
(CH3)9GCHC(00-) (CH3)9 + (CH3)9CHC(00-)(CH3)2  ...iviiniinninnnn. 567
(CH3)9CHGC(00- ) (CH3)9 (Propyldioxy, 1,1,2-trimethyl-) ........ 567
(CH3)9CHC(CH3)90H (2-Butanol, 2,3-dimethyl-) ................ 567
(CH3)3CCH(CH3)OH (2-Butanol, 3,3-dimethyl-) ................. 568

CstSy—COMPOUND Reactions:

CHy=CHCHySCHoCH=CHp (Diallyl sulfide)  ....................... 568
CH3CH9oCHoSCHyCH=CHy (1-Propene, 3-(propenylthio)-) .......... 568

CgHyOyS,-COMPOUND Reactions:

CH3C(S)OCH)pCHyCH9CH3 (Ethanethioic acid O-butyl ester) ...... 568
CH3C(S)OCH(CH3)CH9pCH3 (Ethanethioic acid
O-(1-methylpropyl) ester) ....... 569
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CH3C(S)OCH9CH(CH3)9 (Ethanethioic acid

0-(2-methylpropyl) ester) ....... 569
CH3C(0)SCHyCHyCHyCH3 (Ethanethioic acid S-butyl ester) ...... 569
CH3C(0)SCH7CH(CH3)» (Ethanethioic acid
S-(2-methylpropyl) ester) ....... 569
CH3C(0)SCH(CH3)CHyCH3 (Ethanethioic acid
S-(1l-methylpropyl) ester) ....... 570
CH3C(0)SC(CH3)3 (Ethanethioic acid S-(1,1-dimethylethyl)
ester) ....... 570
CH30C(0)SC(CH3)3 (Carbonothioic acid
S-(1,1-dimethylethyl) ester) ....... 570
(CH3)3C0C(0)SCH3 (Carbonothioic acid
0-(1,1-dimethylethyl) ester) ....... 570
CH3C(S)SCHypCHyCHy9CH3 (Ethane(dithioic) acid butyl ester) .... 570
CH3C(S)SCH(CH3)CHyCHy (Ethane(dithioic) acid
1-methylpropyl ester) ....... 571

CH3C(S)SC(CH3)3 (Ethane(dithioic) acid

1,1-dimethylethyl ester) ....... 571
CH30C(S)SC(CH3)3 (Carbonodithioic acid
S-(1,1-dimethylethyl) ester) ....... 571

C6HxNy-COMPOUND Reactions:

trans-cy-CHpCHoCH(CN)CH(CN) (1,2-Cyclobutanedicarbonitrile,

trans-)  ....... 571
cy-CHoC(=CH9)CH,CH(CN) (Cyclobutanecarbonitrile,
3-methylene-) ....... 571
(cy-CHoCH9CH)N=CHCHyCH3 (Cyclopropanamine, N-propylidene-) .. 572
cy-CH(CH9CH3)CHypCHyCH=N (2H-Pyrrole, 2-ethyl-3,4-dihydro-) .. 572
CHp=CHCHy)NHCH9CH=CHy (2-Propen-l-amine, N-(2-propenyl)-) ... 572
(CH3)9CHN=NCH9CH=CHy (Diazene, (l-methylethyl)-2-propenyl-) . 572
CH3CHpCHoN=NCH9CH9CH3* (AZo-n-propane)  ...................... 573
(CH3) oCHN=NCH(CH3)» (Azoisopropane) ..........c.cvuvviinennnn. 573
(CH3) 9CHN=NCH(CH3)9™ (AZOiSOPropane)  ................oeevun.. 573
CgHyxOyN, -COMPOUND Reactions:
CH3CONHC(CH3)3 (Acetamide, N-(1,1-dimethylethyl)-) (+ M) .... 574
CH3C(0)0C(CH3)9CN (Propanenitrile, 2-(acetyloxy)-2-methyl-) . 574
CH3C(0)OCH2CH9N(CH3)9 (Acetic acid 2-(dimethylamino)ethyl
ester) ....... 574
(CH3)9NC(0)OCH(CH3)9 (Carbamic acid, dimethyl-,
1l-methylethyl ester) ....... 574
C7Hy-COMPOUND Reactions:
CH=CCH)pCH9CH9pC=CH (1,6-Heptadiyne) ..........ccvirirrrvnrnnnn. 574
CHp=C=CHCH(CH3)C=CH (1,2-Hexadien-5-yne, 4-methyl-) ....... .. 574
cy-CH=CHCH=CHCH=CHCHy (1,3,5-Cycloheptatriene) .............. 575
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bicy-CyHg (Bicyclo[2.2.1]hepta-2,5-diene; 2,5-Norbornadiene) 575

bicy-C7Hy19 (Bicyclo[2.2.1]hept-2-ene; Norbormeme) .......... 575
bicy-CyH1p (Bicyclo[3.2.0}hept-2-ene) ...............ciiuinnn 576
tricy-CgHip (Tricyclo[4.1.1.01:3}heptane) ................... 576
CH=CCHypCH(CH3)CH9CH3 (l-Hexyne, 4-methyl-) .................. 577
CH=CCHoCHypCH(CH3)9 (l-Hexyne, 5-methyl-) .................... 577
CH3C=CC(CH3)3 (2-Pentyne, 4,4-dimethyl-) .................... 577
CHo=CHCHpCHyCHoCH=CHy (1,6-Heptadiene) ...................... 578
cis-CHp=C(CH3)C(CH3)=CHCH3 (1,3-Pentadiene,

2,3-dimethyl-, (2)-) ....... 578
trans-CHo=C(CH3)C(CH3)=CHCH3 (1,3-Pentadiene,

2,3-dimethyl-, (E)-) ....... 578
CHyp=CHC(CH3)=C(CH3)9 (1,3-Pentadiene, 3,4-dimethyl-) ........ 578
cy-(CHp)4CH=C(CH3) (Cyclohexene, l-methyl-) ................. 579

(-)-G(CHyoCH3)=CHCH(CHyCH3) (Cyclopropene, 1,3-diethyl-, (-)-) 579
(+)-C(CH9CH3)=CHCH(CH9CH3) (Cyclopropene, 1,3-diethyl-, (+)-) 580

bicy-C7H19 (Bicyclo[4.1.0]heptane) .............c.cviiiivnnnnn 580
CH3CH9CH9GCHoCH9pCH=CH)y (l-Heptene) .............c.ciiiunne. . 581
cis-CH3CH9oCHoCHyCH=CHCH3 (2-Heptene, (Z)-) .................. 581
(CH3)9CHCH=C(CH3)2 (2-Pentene, 2,4-dimethyl-) ............... 581
cy-C(CH3)9CH(CH3)CHoCHy (Cyclobutane, 1,1,2-trimethyl-) ..... 581
cy-C(CH3)9C(CH3)2CHy (Cyclopropane, 1,1,2,2-tetramethyl-) ... 582
(CH3)9CHCHpC(CH3) ot  (Butyl, 1,1,3-trimethyl-) ............... 582
(CH3)3CCHoCHCH3t  (Butyl, 1,3,3-trimethyl-) .................. 582
(CH3)9CHC(CH3)9CHy (Butyl, 2,2,3-trimethyl-) ................ 582
(CH3)3CCH(CH3)CHy (Butyl, 2,3,3-trimethyl-) ................. 582
(CH3)3CC(CH3)» (Propyl, 1,1,2,2-tetramethyl-) ............... 583
(CH3)3CC(CH3)2 + 00 .. ittt it nnaeann 583
n-C7H1g (n-Heptane) ... ... .. ..ttt ittt 584
(CH3)9CHCH9CH(CH3)2 (Pentane, 2,4-dimethyl-) ................ 584
(CH3)3CCH(CH3)p (Butane, 2,2,3-trimethyl-) .................. 584

C7HxOy-COMPOUND Reactions:

bicy-CyHgO (Bicyclo[3.2.0]hept-2-en-6-0ne) ............cc.v... 584
bicy-C7H100 (Bicyclo[3.2.0]heptan-6-one)  ...........civeuunnn 584
CHyp=C=CHC(CH3)92CO0H (3,4-Pentadienoic acid, 2,2-dimethyl-) .. 584
CHyp=C(CH3)C(CH3)9COOH (3-Butenoic acid, 2,2,3-trimethyl-)...... 585
CH3C(0)OCH9CHypCHyCH=CHy (4-Penten-1l-ol acetate) ............. 585
CH3C(0)OCH(CH3)CH9CH=CH) (4-Penten-2-o0l acetate) ............ 585
trans-CH3CH=CHCOOCH(CH3)9 (2-Butenoic acid, (E)-,
l-methylethyl ester) ....... 585
[cy-(CH2)5CH]JOC(O)H (Cyclohexyl formate) .................. .. 585
[cy-(CH9)4CH]OC(0)CH3 (Cyclopentanol acetate) ............... 585
(cy-CHyCH9CH)C(CH3)9COOH (Cyclopropaneacetic acid,
a,a-dimethyl-) ....... 586
[cy-CHoC(CH3)9CH]CHpCOOH (Cyclopropaneacetic acid,
2,2-dimethyl-) ....... 586
CH3C(0)OCH9CHyCH9COCH3 (2-Pentanone, 5-acetyloxy-)............. 586
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CH3C(0)0C(CH3)9COCH3 (2-Butanone, 3-(acetyloxy)-3-methyl-)
CH3C(0)0C(CH3)9C(0)0CH3 (Propanocic acid, 2-(acetyloxy)-

2-methyl-, methyl ester) .....
cy-CHpC(CH9CH3)9CHy0 (Oxetane, 3,3-diethyl-) ..............
CH3C(0)OCH9CHoCH(CH3)9 (1l-Butanol, 3-methyl-, acetate) e
CH3C(0)OCH9CHoCH(CH3) 9 + Oz(alAg) ..........................
CH3C(0)OC(CH3)9CHyCH3y (2-Butanol, 2-methyl-, acetate) .....
CH3C(0)OCH(CH3)CH(CH3)2 (2-Butanol, 3-methyl-, acetate) .

(CH3)oCHC(O)OCH(CH3)92 (Propanoic acid, 2-methyl-,

l-methyl ethyl ester) .....

CH3CH7C(0)0C(CH3)3 (Propanoic acid 1,1-dimethylethyl ester)
CH3CH2CH9C(O)OCH(CH3)9 (Butanoic acid l-methylethyl ester)

CH3CH2CH9OC(0)0OCH7CHyCH3 (Carbonic acid dipropyl ester) .

(CH3)9CHOC(O)OCH(CH3)9 (Carbonic acid bis(l-methylethyl)

ester) .....

(CD3)9CHOC(0)0OCH(CD3)9 (Carbonic acid bis(l-methyl-d3-

ethyl-2,2,2-d3) ester) .....

CH30CH9C(0)OC(CH3)3 (Acetic acid, methoxy-,

1,1-dimethylethyl ester) .....

CH30C(0)0OC(CH3)9CH9CH3 (Carbonic acid 1,1-dimethylpropyl

methyl ester) .....
CH3(CHy)5CH9O0H (Hydroperoxide, heptyl-) ..................
CH3(CHy),CH(OOH)CH3 (Hydroperoxide, l-methylhexyl-) .......

C7HxSy-COMPOUND Reactions:

CH3CHpCHy9CH9SCH9CH=CHy (Butane, 1l-(2-propenylthio)-) ......

C7HxNy-COMPOUND Reactions:

(CH3)3CN=NCH9CH=CHy (Diazene, (1l,l-dimethylethyl)-2-propenyl)

C7HxOyN,-COMPOUND Reactions:

(CH3)9NC(0)0C(CH3)3 (Carbamic acid, dimethyl-,

1,1-dimethylethyl ester) .....

(CH3)9NC(0)0C(CD3)3 (Carbamic acid, dimethyl-,

(1,1-dimethyl-dg) ester) ......

CgHx-COMPOUND Reactions:

cy-CH=CHCH=CHC(=CHy)C(=CHp) (1,3-Cyclohexadiene,

5,6-bis(methylene)-) ......
CHp=C=CHCHCHyCH=C=CHy (1,2,6,7-Octatetraene) ..............

CHp=CHC(=CHp)C(=CHy)CH=CHy (1,5-Hexadiene,

3,4-bis(methylene)-) ~ ......
.. 591

cy-C(CH=CHy)C(CH=CHy)CHyCHy (Cyclobutene, 1,2-diethenyl-)
cy-CHC(=CHj)C(=CH9)CHCHyCHy (1,4-Cyclohexanediyl,

2,3-bis(methylene)-) ......
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bicy-CgHig (Bicyclo[4.2.0]octa-1,5-diene) ................... 592

bicy-CgHi1p (Bicyclo[2.2.0]hexane, 2,3-bis(methylene)-) ...... 592
bicy-CgHig (Bicyclo[2.2.2]octa-2,5-diene) ................... 593
trans, trans, trans - CH3CH=CHCH=CHCH=CHCH3
(2,4,6-Octatriene, (E,E,E)-) ......... 593
cis,cis-cy-CH=CHCH9CHyCH=CHCH9CHy (1,5-Cyclooctadiene, (Z,Z)-) 593
cy-CH=CHCH2CH(CH=CH9)CH9CHy (Cyclohexene, 4-ethenyl-) ....... 594
(+) -cy-CH=CHCH9CH(CH=CD7)CH7CHy (Cyclohexene,
4-(ethenyl-2,2-dp)-, (R)-) ....... 594
¢y-GC(CHyCH3)=CHCH9CH=CHCHy (1,4-Cyclohexadiene, 1l-ethyl-) ... 595

cy-G(CH3)=C(CH3)CHyCH=CHCHy (1,4-Cyclohexadiene, 1,2-dimethyl-) 595
trans-cy-CH(CH=CH9)CH(CH=CHy)CH9CHy (Cyclobutane,

1,2-diethenyl, trans-) ....... 595
cis-cy-CH(CH3)CH(CH3)C(=CHp)C(=CHy) (Cyclobutane,
1,2-dimethyl-3,4-bis(methylene)-, cis-) ....... 595
trans-cy-CH(CH3)CH(CH3)C(=CH9)C(=CHy) (Cyclobutane,
1,2-dimethyl-3,4-bis(methylene)-, trans-) ... 596
bicy-CgHip (Bicyclo[2.2.2]}oct-2-ene) .............. ... ..., 596
CH3C=CCH9CH9CH(CH3)9 (2-Heptyne, 6-methyl-) ................. 596
CH3CHoCH(CH3)CHypC(CH3)=CHy (1l-Hexene, 2,4-dimethyl-) ........ 597
(CH3)3CC(CH3)2CHy (Butyl, 2,2,3,3-tetramethyl-) ............. 597
n-CgHig (n-Octane)  ...........c.coiiiininnnnnnn. e 597
(CH3)9CH(CHy)4CH3 (Heptane, 2-methyl-) ...................... 597
(CH3)3CC(CH3)3 (Hexamethylethane) ....................0.uu... 598

CgHyOy -COMPOUND Reactions:

bicy-CgH190 (Bicyclo[3.2.0]lhept-3-en-6-one, 5-methyl-) ...... 599
CHyCH=CH90C(0)C(0)0CHyCH=CHy (Ethanedioic acid
di-2-propenyl ester) ....... 599

CHo=CHCH=CHC(CH3)9COOH (3,5-Hexanedioic acid, 2,2-dimethyl-) 599
CHy=CHCH=CHC(CH3)2C00D (3,5-Hexanedioic acid-d, 2,2-dimethyl-) 599
(cy-CHyCHyCH=CHCH7CH)OC(0)CH3 (3-Cyclohexen-1-o0l acetate) ... 599
CH3C(0)OCH9CH9CHypCHpCH=CHy (5-Hexen-l-ol acetate) ........... 600
CHqGC(0)0OCH9CHoCH=C(CH3)9 (3-Penten-1-o0l, 4-methyl-, acetate) 600
CH3C(0)0C(CH3)9CHyCH=CHy (4-Penten-2-o0l, 2-methyl-, acetate) 600

(cy-CgH11)0C(0)CH3 (Acetic acid cyclohexyl ester) ........... 600
bicy-CgHy4,0 (Cyclobutanone, 3-ethoxy-2,2-dimethyl-) ......... 600
[cy-CHpCHpC(CH3) ]C(CH3)2CO0OH (Cyclopropaneacetic acid,
a,a,l-trimethyl) ....... 601

cis-syn-[cy-CH(CH3)CH(CH3)CH]C(0)OCH3 (Cyclopropanecarboxylic

acid, 2,3-dimethyl-, ethyl ester, (la,2a,3a)-) ....... 601
trans-[cy-CH(CH3)CH(CH3)CH]C(0)OCH3 (Cyclopropanecarboxylic

acid, 2,3-dimethyl-, ethyl ester, (le,2«,38)-) ....... 601

CH3C(0)OC(CH3)9CHyCOCH3 (2-Pentanone, 4-(acetyloxy)-4-methyl-) 601
CH3CH9CH9CH7C(O)OCH(CH3)9 (Pentanoic acid l-methylethyl ester) 601
CH3C(0)0CH9CH9C(CH3)3 (1l-Butanol, 3,3-dimethyl-, acetate) ... 602
CH3C(O)OCH(CH3)C(CH3)3 (2-Butanol, 3,3-dimethyl-, acetate) .. 602
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(CH3)9CHCH9C(0)OCH(CH3)2 (Butanoic acid, 3-methyl-,
l-methylethyl ester) .......
(CH3)3CC(0)OCH(CH3)2 (Propanoic acid, 2,2-dimethyl-,
l-methylethyl ester) .......
CH30C(0)0(CHp)5CH3 (Carbonic acid hexyl methyl ester) .......
CH3OC(O)OCH(CH3)CH2CH2CH20H3 (Carbonic acid methyl
1-methylpentyl ester) .......
(CH3)3C00C(CH3)3 (Peroxide, bis(l,l-dimethylethyl)-) ........

CBHxSy-COMPOUND Reactions:

(CH3)3CSC(CH3)3 (Propane, 2,2'-thiobis([2-methyl-) ...........

CgHyN, -COMPOUND Reactions:

(CH3) 9CHCH9N=NCH9pCH(CH3)2 (Diazene, bis(2-methylpropyl)-)

- 4CH3)3CN=NC(CH3)3 (Diazene, bis(l,l-dimethylethyl)-) ........

Cg-COMPOUND Reactions:

bicy-CgHy9 (1H-Indene, 2,3,4,7-tetrahydro-) .................

exo-bicy-CgHy4 (Bicyclo[2.2.2]oct-2-ene,

5-methyl-, (le,4a,5a)-) .......

endo-bicy-CgHy,4 (Bicyclo[2.2.2]oct-2-ene,

5-methyl-, (la,4a,58)-) .......

bicy-CgHgO0 (o-Quinodimethane) ................ ...t
bicy-CgH190 (Bicyclo[2.2.2]oct-5-ene-2-carboxaldehyde,

(le,28,4a)-) .......

bicy-CgH190 (Bicyclo[3.2.0}hept-2-en-6-one,
. 7,7-dimethyl-) .......
trans-[cy-CH(CH3) (CHy),4CH]OC(0)CH3 (Cyclohexanol,
2-methyl-, acetate, (lR-trans)-) .......
cis-[cy-CH(CH3) (CHp)4CH]OC(0)CH3 (Cyclohexanol,
2-methyl-, acetate, (1S-cis)-) —.......
CH3C(0)OG(CH3)9CHoCH(CH3)9 (2-Pentanol, 2,4-dimethyl-,
acetate) .......
CH3C(0)OCH(CH3)CHpC(CH3)3 (2-Pentanol, 4,4-dimethyl-, acetate)
CH3C(0)OCH(CH9CH3)C(CH3)3 (3-Pentanol, 2,2-dimethyl-, acetate)
CH3C(0)OC[CH(CH3) 9] (CH3)CHyCH3 (3-Pentanol, 2,3-dimethyl-,
acetate) .......
CH3C(0)0C(CH3)2C(CH3)3 (2-Butanol, 2,3,3-trimethyl-, acetate)
(CH3)3CG(0)0C(CH3)3 (Propanoic acid, 2,2-dimethyl-,
1,1-dimethylethyl ester) .......
(CH30H2)ZCHC(O)OCH(CH3)2 (Butanoic acid, 2-ethyl-,
l-methylethyl ester) .......
(CH3)3CCH9C(0)OCH(CH3)9 (Butanoic acid, 3,3-dimethyl-,
l-methylethyl ester) .......
CH3CH9CHCH(CH3)C(0)OCH(CH3)9 (Pentancic acid, 2-methyl-,
l-methylethyl ester) .......

48



CH3(CH2)4C(0)OCH(CH3)9 (Hexanoic acid l-methylethyl ester) .. 607
CH3CHpCH9CH20C(0)OCHyCHoCHyCH3 (Carbonic acid dibutyl ester) 607
CH3CHCH(CH3)0C(0)OCH(CH3)CHyCHy (Carbonic acid

bis(l-methylpropyl) ester) ....... 608
(CH3)9CHCH90C(0)0OCH9CH(CH3)9 (Carbonic acid
bis(2-methylpropyl) ester) ....... 608
(CH3)3C0C(0)0C(CH3)3 (Carbonic acid bis(l,1l-dimethylethyl)
ester) ....... 608
(CHp=CHCH9)3N (Triallylamine) ...........iuiiiinuriinnnnnnnnn 609
[ey- (CHy) sCH]NHCHyCH=CHy  (Cyclohexanimine, N-2-propenyl-) ... 609

C10 to C15-COMPOUND Reactions:

(cy-CH=CHCH9CH7C)=(CCHyCHyCH=CH-cy) (Cyclopentene,

3-(4-Cyclopenten-1-ylidene)- (trans form)) ....... 609
anti-cis-tricy-CigHj2 (Tricyclo[S.3.0.02»6]deca-3,9-diene;
anti-cis-[2+2]-Dicyclopentadiene ....... 609

endo-tricy-CigHip  (Tricyclo[5.2.1.02:6]deca-3,8-diene, endo-) 610
exo-tricy-CioH12 (-tricy-clo[S.2.1.02f6]deca-3,8-diene, exo-) 610
anti-tricy-CigHi2 (Tricyclo[4.2.1.12,5]deca-3,7-diene,

(la,28,58,6a)-)  ....... 610
CHy=C=CHCH9CHyCH9CHyCH=C=CHy (1,2,8,9-Decatetraene) ......... 611
bicy-C1gH14 (Bicyclo[4.2.2]deca-3,7-diene) .................. 611
bicy-Ci1gH14 (Bicyclo[2.2.2}oct-2-ene, 5-ethenyl-,
(la,4a,5a)-)  .......... 612
bicy-CigHy4 (Bicyclo[2.2.2]oct-2-ene, 5-ethenyl-,
(la,4a,58)-) ..., 613
n-C1oH2g (m-Decane) .. ... .. . e e 613
(bicy-CgHg)C(CH3)»COOH (Bicyclo[3.1.0)hexane-1l-acetic acid,
a,a-dimethyl-) ....... 614
trans-cy-(CHp)4CH[OC(O)CH3]JCH[OC(0)CH3] (1,2-Cyclohexanediol
diacetate, trans-) ....... 615
cis-cy-(CHyp)4CH[OC(O)CH3]CH{OC(0)CH3] (1,2-Cyclohexanediol
diacetate, cis-) ....... 615
CH3COOCH[C(CH3)3]CHyCH=CHy (5-Hexen-3-o0l, 2,2-dimethyl-,
acetate) ....... 615
[CY'CHZCH(CH3)C(CHZCH3)]C(CH)ZCOOH (Cyclopropaneacetic acid,
l-ethyl-a,e,2-trimethyl-) ....... 616
CH3COOCH[CH(CH3)9]C(CH3)3 (3-Pentanol, 2,2,4-trimethyl-,
acetate) ....... 616
(CH3) 3CCH9CO0C(CH3)3 (Butanoic acid, 3,3-dimethyl-,
1,1-dimethylethyl ester) ....... 616
CgH5CHySCHoCH=CH) (Benzene, [(2-propenylthio)methyl]-;
Allyl benzyl sulfide) ....... 616
(bicy-CyH171)C(CH3)9CO0H (Bicyclo[4.1.0]heptane-l-acetic acid,
a,a-dimethyl-) ....... 617
endo-tricy-CioHyg (endo~Tricyclo[6.2.2.02»7]dodeca-3,9—diene) 617
n-CioHog (n-Dodecane)  .........iiiniinierennennineananenns 617



[cy-(CH2)gCH=C]C(CH3)2CO0H (1-Cyclooctene-l-acetic acid,

a,a-dimethyl-) ....... 618
(CH3)9CC(0)O[CH(CHy)5-cy] (Propanoic acid, 2,2-dimethyl-,
cyclohexyl ester) ....... 618
CH3CH)C(CH3)900C(CH3)9CHyoCH3 (Peroxide,
bis(l,1l-dimethylpropyl)-) ....... 618
(CH3CH9CH9) oCHCOOCH(CH3)9 (Pentanoic acid, 2-propyl-,
1-methylethyl ester) ....... 618
CH3CHC(CH3) 90C00C(CH3)9CHyCH3  (Carbonic acid
bis(l,1-dimethylpropyl) ester) ....... 618
trans-cy- (CHy)4CH[OC(O)CH3]CH[C(CH3)3] (Cyclohexanol,
2-(1,1-dimethylethyl)-acetate, trans-) ....... 619
cis-cy-(CHy)4CH[OC(O)CH3]CH[C(CH3)3] (Cyclohexanol,
2-(1,1-dimethylethyl)-acetate, cis-) ....... 619
trans-cy- (CHg)oCH[OC(O)CH3] (CHp)9CH[C(CH3)3] (Cyclohexanol,
4-(1,1-dimethylethyl)-acetate, trans-) ....... 620
cis-cy-(CHg)2CH[OC(O)CH3](CHp)9CH[C(CH3)3] (Cyclohexanol,
4-(1,1-dimethylethyl)-acetate, cis-) ....... 620
CH3C(0)O[CH(CH3)2CHyCHyCH(CH3)CHp-cy] (Cyclohexanol, 5-methyl-
2-(1-methylethyl) -acetate, (la,28,58)-) ....... 621
(bicy-CgH13)C(CH3)2CO0H (Bicyclo[5.1.0]octane-1-acetic acid,
a,a-dimethyl-) ........ 621
(bicy-CgH15)C(CH3)7CO0H (Bicyclo[6.1.0]nonane-l-acetic acid,
a,a-dimethyl-) ....... 622
CH3(CHy)50C(0)0(CHy)5CH3 (Carbonic acid dihexyl ester) ...... 623
CH3(CH2)3CH(CH3)OC(O)OCH(CH3)(CH2)3CH3 (Carbonic acid
bis(l-methylpentyl) ester) ....... 623
CH3(CHp)5CH700CHy (CHy)5CHy (Peroxide, diheptyl-) ............ 623
n-C1s5H3y (n-Pentadecane) . ........... ...t 623
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4. Table of Chemical Kinetic Data for Combustion Chemistry

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

0+0+0- 0, +0(ls)
Oxygen atom

76 SLA/BLA1 EX 200-302 5.08(17) 0 6542302 3 3.07

O+0 (+M) -~ 02 +M

Oxygen atom

72 TCH EX 298 3.63(15) 3
M =0,.
Room temperature, assumed to be 298 K.
73 caM/GRA 1) EX 196 (1.74%0.13)(15) 3
73 caM/GRA 1) EX 298 (4.05£0.17)(15) 3
Hhym=n,.

1
0+ 0, +0, + 05 + 0,¢( As)
Oxygen atom + Oxygen molecule

71 FIN/SNE DE 283-321 3.16(11) 0 1681 3
ky = k_4K.

0+0; (+M) > 05 (+M)
Oxygen atom + Oxygen molecule
71 ELL/CAS RL 298 5.5(-3) 2/2
M = He, Ar, Xe, N, (at 253.7mm.)
Kpge: O+ 05 % 0y + 0y.

71 HIP/TRO EX 298 1.0(12) 2 1.2
Limiting high-pressure k.

72 cas/scH 1) RL 261 2.67(~2) 2/2

72 cas/scH 1) RL 298 5.5(-3) 2/2

ym=o,, o, N, (at 334 nm.)

Kpeg: O+ 03 = 0, +0,.
73 STE/NIK1 RL 298 (1.08%0.12)(-3) 2/2
M =Ny + Op. kyoe: O+ NO, = O, + NO.

The rate ratio is given by the expression

k[M]/kref, therefore it is dimensionless.
73 CAS/SCH 2) RL 261 2.87(-2) 2/2
73 CAS/SCE 2) RL 298 5.5(-3) 2/2

M =0,, Ny (at 334 nm.)
Kpegg: 0+ 052 0y + 0,.
73 GAE/GLA RN 300 6.0(11) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
75 GAE/TRO EX 296 (1.720.7)(12) 2
M= NZ' Limiting high-pressure k.
Reevaluation.
75 HIP/SCH RN 285 (1.720.7)(12) 2

Limiting high-pressure k.
71 HIP/TRO EX 298 2.9(14) 3 1.2
M = N,. Low-pressure k.
Rate constant expressed as: k/[N,].
71 PRA/KAR RL 293 1.0 3/3
O, Photolysis. P(M) = (3-5) torr.
kKiefgt O + 0y + 0y = 03 + 0,.
Efficiencies for the rate ratio are:
1.0(0,), (0.6+0.2)(Ar or He), (0.8%0.2)(Xe),
(1.120.2)(N,), (3.220.5)(C0O,).
71 PRA/MAK RL 293 (2.1720.42)(7) 3/2
M = CO, Photolysis of 02 + CO mixture.
P(0y;) = 40 Tor. P(CO) = (1-60) torr.
Kier: O + CO = CO,.
71 STU/NIK1 EX 300 2.00(14) 3 1.25
M = N,. M-efficiencies relative to N, are:

1.00(Ny), 1.19(0,), 1.24(CO).

72 TCH EX 298 4.35(14) 3
M = O,. Room temperature, assumed to be
298 K.

72 HUI/HER1 EX 200-346 (2.38+0.21)(13) 0 -510+23 3
M = Ar,

72 HUI/HER1 EX 218 2.57(14) 3
M = Ar. M-efficiencies relative to Ar are:
1.00(Ar), 1.7(N,).

72 HUI/HER1 EX 298 1.32(14) 3
M = Ar. M-efficiencies relative to Ar are:
1.00(Ax), 0.92(He), 1.6(Ny).

73 BAL/LAR EX 285 (1.97+0.42)(14) 3
M= N,. M-efficiencies relative to N, are:
1.00(N,), Ar(0.78), 1.08(05).

73 BAL/LAR SE 285 (2.10+0.28)(14) 3
Average of present results and all the previous
data. M = N,. M-efficiencies relative to N, are:
1.00(N,), Ar(0.68), 0.94(05).

73 BEV/JOH EX 295 (1.96+0.11)(14) 3

M= 02‘ M-efficiencies relative to O2 are:
1.00(02), 0.50(Ar), 2.41(N2), 2.A6(C02),
5.74(SF5).
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K X, k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) units factor
73 ROS/TRA RL 300 9.03(3) 3/2
M= 02, or NZ'
Kpop: O3l + M= 0y + M.
74 ROS/TRA EX 300 (1.1420.20)(14) 3
M = OZ' or N2.
Limiting high-pressure k.
74 SNE EX 295 (1.8+0.18)(14) 3
M= 0,.
75 HIP/SCH RN 295 (2.3£1.0)(14) 3
Limiting low-pressure k. Rate constant
ex pressed as k/[Ny; = N,. Reevaluation.
76 HOG/BUR DE 300 (2.27+£0.34)(14) 3
M = 0,. Computer fit of data.
77 ARE/SAM EX 298 1.20(14) 3
Discharge flow. M = 02'
79 ARN/COM 3) EX 263-298 (2.26x0.56)(13) 0 -525%70 3
M = Ar.
79 ARN/COM 3) EX 262-318 (2.4520.18)(13) 0 -635+18 3
M=0,.
79 ARN/COM 3) EX 283-309 (6.60%0.83)(12) 0 -995+37 3
M= N,.
3) O3 laser-pulse-photolysis. Resonance-
absorption.
80 KLA/AND %) EX 219-368 7.80(13) 0 -345+60 3
M =0,. n =0 assumed.
80 KLA/AND %) EX 219-368 (2.532£0.36)(14) -1.25 0 3
M=0,.
80 KLA/AND %) EX 298 2.47(14) 3 1.15
M= 0,.
80 KLA/AND %) EX 219-368 3.20(13) 0 -575+60 3
M=N,. n=20 assumed.
80 KLA/AND %) EX 219-368 (2.2820.33)(14) -2, 0 3
M= Ny.
80 KLA/AND %) EX 298 2.21(14) 3 1.15
M=N,.
80 KLA/AND %) EX 219-368 2.29(13) 0 53570 3
M= Ar. n = 0 assumed.
80 KLA/AND %) EX 219-368 (1.43£0.18)(14) -1.9 0 3
M = Ar.
80 KLA/AND 4) EX 298 1.38(14) 3 1.15
M = Ar.
80 KLA/AND 4) EX 219-368 3.38(13) 0 -525+60 3
M= Air. n = 0 assumed.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A Xk err.
type A,A/A(ref) B-B(ref) units factor
80 KLA/AND %) EX 219-368 (2.3120.34)(14) ~1.9 0 3
M = Air.
80 KLA/AND *) EX 298 2.25(14) 3 1.15
M = Air.

4) Flash-photolysis. Rescnance-fluorescence.
Arrhenius preexponential factor expressed as
P(T/298)" in all the expressions with n pu 0.
80 LAL/VER EX 298 (2.36+0.73)(14) 3
M = Ar. Pulsed photolysis of an Oz/Ar mixture.
Resonance-fluorescence. P = 1 torr.
80 SUG/ISH1 EX 298 (9.07£1.08)(13) 3

M = He. Pulse-radiolysis. Resonance-absorptinn.

P = (50-950) torr.

82 LIN/LEU 5) EX 218-366 (1.75%0.43)(13) 0 -731£67 3
M =N,. n =0 assumed.

82 LIN/LEU %) EX 218-366 (2.11%0.07)(14) -2.62 0 3
M=N,.

82 LIN/LEU 5) EX 298 (2.09+0.09)(14) 3

M= N2. M-efficiencies relative to N, are:

1.00(Ny), 0.89(0;), 0.69(Ar), 0.60(He).

82 LIN/LEU ®) EX 227-353 (2.27x0.38)(13) 0 -668+46 3
M= 02. n = 0 assumed,.

82 LIN/LEU ) EX 227-353 (2.20+0.13)(14) -2.37 0 3
M= 02.

82 LIN/LEU ) EX 220-353 (1.28+0.50)(13) 0 -703%102 3
M = Ar. n = 0 assumed.

82 LIN/LEU %) EX 220-353 (1.410.10)(14) -2.54 0 3
M = Ar.

5) Flash-photolysis. Resonance-fluorescence.
Arrhenius preexponential factor expressed as

(T/298)" in all the expressions with n # 0.

0+ 03 I 02 + 0,

Oxygen atom + Ozone

71 KRE/SIM RL 197-299  6.4(-1) 0 -101 2/2
Kpeg: O + COS = SO + CO.

71 KRE/SIM RN 197-299  7.23(12) 0 2164x101 2

72 BAL/EGO EX 202-370  7.07(12) 0 1933286 2 1.20
72 HUS/KIRL RN 300 (7.83£3.01)(9) 2

72 MCC/KAU EX 269-409  (6.32x1.08)(12) 0 2169%50 2

72 MCC/KAU EX 298 (4.52%0.36)(9) 2

73 DAV/WON EX 220-353  (1.22%0.11)(13) 0 2276x106 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
76 DAV EX 293 (7.23%£0.12)(9) 2
77 SHA ES 250-2000 1.33(12) .75 1575 2
The Arrhenius preexponential factor expressed
as A(1/298)0-73,
78 WES/WES EX 288 <9.03(12) 2
Resonance fluorescence. Upper-limit k. O4 is in
the vibrational symmetric and asymmetric stre-
ching modes: 03(100,001). P = (0-100) torr.
79 ARN/COM EX 262-335 (1.28+0.11)(13) 0 2337426 2
05 laser-pulse-photolysis.
Resonance-absorption.
80 TOB/ULL RL 348-433 1.0(4) 0 1610+7055 2/2 39.8
M= COZ‘ Conventional vacuum system.
P <1.0x1073 torr.
3(Ip) + 05 + 0, + 0, (or 0 + 0 + 0,)
Jxygen atom + Ozone
71 GOL/GRE 1) RL 298 (4.1+0.8) 2/2
At 228.8 nm.
71 GOL/GRE 1) RL 298 (2.6+0.4) 2/2
At 253.7 nm.
1y kpee: 0(ID) + N0 + Ny + 0, (a)
-+ NO + NO (b)
72 LIS/HEI 2) RL 298 (1.25£0,41)(1) 2/2
Kpeg: OC'D) + N, » 0C3B) + N,.
At 228.8, or 280.0 nm.
72 LIS/HEI 2) RL 288 (9.098+2.02) 2/2
kpep: OCID) + Ny ~ 0(3p) + N,. At 253.7 nm.
72 LIS/HEI 2) RL 298 (2.50+0.83) 2/2
kpep: 0(ID) + O, » 0(%p) + CoO,
At 228.8, or 253.7 nm.
72 LIS/HEI 2) RL 298 (2.0%0.5) 2/2
Kpgp! OC'D) + €O, » 0(®P) + CO,. At 280 nm.
2) O3 Photolysis. From the reported reverse rate
ratios.
73 HEI/HUS1 EX 300 (1.6220.12)(14) 2
73 HEI/HUS1 RL 300 3.9 2/2
| Sl 0(1D) + O, + products.
73 HEI/HUS3 EX 300 (1.6320.12)(14) 2
Time-resolved UV atomic Absorption-spectroscopy.
75 GAU/SNE RL 300 (8.0£2,0) 2/2

Kot OCID) + 05 = 0 + 0,15 ).
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4. Table of Chemical Xinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A A/A(ref) B-B(ref) wunits factor
75 GAU/SNE RN 300 3.55(14) 2
76 DAV/SAD RL 298 2.0 2/2
. 1
kreg: O(°D) + CO, =+ O + CO,.
76 DAV/SAD EX 298 (1.4520.03)(13) 2
76 STR/HOW EX 103-393 1.45(14) 0 0 2 1.1
78 DAV/SCH 3) EX 300 (1.45+0.22)(14) 2
78 DAV/SCH 3) EX 103-393 1.45(14) 4} 0 2

3) Quadrupled-laser photolysis.

0+ H (+ M) » 0B(A%ZY, v=n) (+ M)
Oxygen atom + Hydrogen atom

76 KOI/MOR ES 1250-2000 1.0(9) 0 5536 3
M= Ar. n = 0.

76 TIC EX 298 2.71(1) 2
n =1,

76 TIC EX 298 5.80(11) 3
M=H. n=20

76 TIC EX 298 6.17(9) 3
M=H,. n=0.

76 TIC EX 298 1.45(10) 3
M=H. v=1,

82 HID/TAK EX 1200-3200 1.2(13) 0 3493 3

H2/02 mixtures in Ar diluent, heated behind re-
flected shock-waves. n = 0, P, = (50-100 torr.
82 KOI/MOR1 EX 1250-3450 8.32(13) 0 41771604 3 1.48
Reaction of O and H atoms in Argon diluent. O
and H atoms generated by dissociation of 0y and
Hz molecules in Ar, behind incident shock-waves.

Po = (6-30) torr. n = 0.

0+ Hz - OH + H
Oxygen atom + Hydrogen molecule
71 BRA/BEL1 EX 1200-1600 2.96(13) 0 4932+654 2 1.53

72

72
73
74

SCH/GET

Kyge: H+ 0y = OH + 0
SCH/GET

GET

NAM/TRO

Ea not determined. Within the given

T-range, k increases from-7.23x1010

to 1.33x10 lemBmo1 1571,

RL

RN
EX

1700-2000 (4.0x1.0)

1700 4.5(12)

1400-1900 3.2(14)
839-924 7.23(10)
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
74 RAW/GAR2 RL 1200-2000 2.9 0 3248 2/2
kref: OH + OH - HZO + 0.
74 RAW/GAR2 RN 1200-2000 1.6(14) 0 6808 2
74 SCH/GET RL 1400-1900 (3.60+0.72) 2/2
kref: 02 + H-+ 0+ OH
74 SCH/GET RN 1400-1900 2.2(14) 0 69162406 2 1.25
75 BIR/KAS EX 300 <6.0(10) 2

Upper-limit k. H, is vibrationally excited

with v’ = 1.
75 CAM/HAN2 EX 363-480 (3.1+0.5)(13) 0 4950300
75 DUB/MCK EX 347-832 (5.30£3.01)(12) 0 4108+241 2

Air-afterglow.

75 DUB/MCK EX 347-832 (4.99+£2.29)(12) 0 4330+241 2
Resonance-fluorescence,

78 LIG 1) EX 302 £2.83(9) 2
OH is in ground state.

Upper-limit k.

78 LIG 1) EX 302 (6.02%5.42)(8) 2
OH is either in ground state or vibrationally
excited vith v’ = 1.
78 L1G 1) EX 302 (6.02+3.61)(9) 2
OH is vibrationally excited with v'' = 1,
1) Flow-tube with tunable dye laser. H, is
vibrationally excited with v' = 1.
P(Total) = 3 torr.
80 BAS/KOG 2) EX 450-1160 1.51(13) 0 4479+201 2 1.26
n = 0 assumed.
80 BAS/KOG 2) EX 450-1160 6.56(12) 0.5 41274191 2 1.26
80 BAS/KOG 2) EX 293-1160 8.21(7) 6.4 302332 2 100.
Extended T-fange expression.
Given with caution.
2) Combustion of H2 + 02 mixtures in a jet
reactor. Gas-chromatography. Arrhenius
preexponential factor expressed as:
A(T/298)" in the expressions with n # 0.
80 LIG/MAT EX 298 (5.5%x3.0)(8) 2
Flow-tube apparatus. Laser-induced Fluorescence.
P =3 torr.
82 PAM/SKI1 ’ EX 1919-2781 2.3(14) 0 6916 2

Reaction of O with H, behind reflected
shock-waves, using HZ/NZO/Ar mixtures.
(0] oy = (1.7-6.6)x1013 molec.cm™3.

P = (920-1224) torr.
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4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
82 PAM/SKI2 EX 1000-2500 4.2(14) 0 6918 2

Reaction of O with H, behind reflected shock-
waves, in Hz/Oz/Ar mixtures. Resonance-absorp-
tion spectroscopy. P = (1.16-2.67) atm.

[0] = (5.42x108-3.49x1012) molec.om™3,

o+ D, - OD + D

Oxygen atom + Deuterium molecule

75 APP/APP ES 1700-3100 1.22(13) 1.0 8254 2 2.0
Arrhenius preexponential factor expressed as:
A(T/298)1,

82 PAM/SKI1 EX 2097-2481 1.6(14) 0 71869 2

Reaction of O with D, behind reflected

shock-waves, using HZ/NZO/Ar mixtures.

[Olpax = (1.9-7.2)x10%3 molec.cem 2.
P = (920-1224) torr.
82 PAM/SKI2 EX 1000-2500  1.9(14) 0 7169 2

Reaction of O with D, behind reflected
shock-waves, in Dz/OZ/Ar mixtures. Resonance-
absorption spectroscopy. P = (1.16-2.67) atm.
[0] = 5.42x108-3,49x101% molec.cm™3.

o(lp) + B, ~ 0B + &
Oxygen atom + Hydrogen molecule
73 HEI/BUS2 EX 300 (1.63+0.18)(14) 2
73 HEI/HUS2 RL 300 1.23 2/2
kKpef: O(lD) + N,0 = products.

75 GAU/SNE RL 300 (4.0+1.0) 2/2
kpep: OCID) + 0, » 0 + 0,12,

75 GAU/SNE RN 300 1.81(14) 2

75 STI/PAY RL 300 (4.23+1.80) 2/2
kpeg: 0C1D) + 0, » 0(%p) + 0,

75 STI/PAY RN 300 (1.510.90) (14) 2

76 DAV/SAD RL 298 1.08 2/2
Keeg: O(ID) + €O, » 0(%P) + CO,.

76 DAV/SAD RN 298 (7.830.30)(13) 2

77 DAV/SCH RL 298 9.9(-1) 2/2
Keg: 0(ID) + co, » 03p) + co,.

77 DAV/SCH RN 298 (5.961.81)(13) 2

78 DAV/SCH 1) EX 300 (7.83x1.17)(13 2

78 DAV/SCH 1) EX 204-35 5.96(13) 0 0 2

1) Quadrupled-laser photolysis.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
81 PRA/PAU RL. 298 (5.2720.31) 2/2

Photolysis of 02/H2 mixtures diluted in He.
P(0y) >15 torr. P(He) = 600 torr.
keor = 0(ID) + 0, » 03Py + 0,
82 OGR/SWO EX 298 (6.5+0.5)(13) 2
Flash-photolysis of 02/03/H2 mixtures in a

vacuum system, P(Total) = 100 torr.

oc(lpy + b, » oD + D
Oxygen atom + Deuterium molecule
73 HEI/HUS2 EX 300 (1.08+0.12)(14) 2
76 DAV/SAD RL 298 1.08 2/2
Koog: 0(;D) + CO, =+ O(3P) + CO,.
76 DAV/SAD RN 298 (7.83+0.30)(13) 2

O+ OH —+ 0, +H

Oxygen atom + Hydroxyl

76 KRI EX 298 1.81(13) 2
OH is in vibrational state v=8.

77 CAM/HAN RL 425 (2.60£0.20)(2) 2/2

k¢t CO+ OH -~ Co, + 1

77 CAM/HAN RN 425 (2.65+0.52)(13) 2

77 SPE/END 1) EX 295 (5.42+1.81)(13) 2

77 SPE/GLA 1) EX 295 (6.32%3.19)(13) 2

1) OH is in vibrational state v=1.

80 HOW/SMI EX 298 (2.29+0.54)(13) 2
Discharge-flow reactor. HZO Flash-photolysis,
Resonance-fluorescence, P(Total) = 3,75 torr.

80 LEW/WAT 2) EX 221-499 (1.21£0.11)(1 0 -112+29 2
n = 0 assumed.

80 LEW/WAT 2) EX 221-499 1.82(13) -0.36 0 2 1.52
The preexponential factor expressed as:

A(T/298)70.362

N
~

Discharge-flow-Resonance-fluorescence.

[0l = (1-7)x1012 molec.cm™3.

N0} ~ 1.5x1011 molec.em™3,

81 HOW/SMI EX 250-515 (2.32+0.08)(13) -0.50 0 2
Discharge-flow system. OH formed by Flash-photo-

lysis of Hy0. 0 atoms formed by reacting N with

NG. Resonance-fluorescence. The preexponential

factor expressed as: A(T/298)70-30

[0] = (0.5-6.0)x10%3 molec.cm™3.
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4. Table of Chemical Kinetic Data for Combustion Chemistry ~- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

o+ HOZ = OH + 0,

Oxygen atom + Hydroperoxo

73 PEE/MAH1 ES 1600 =5.0(13) 2
77 BUR/HAR : EX 283 (2.13+0.60)(13) 2
77 SHA ES 250-2000 8.25(12) 0.75 0 2

The preexponential factor expressed as:
A(T/298)0-75

78 CAM/ROG RL 425 (3.5+1.5)(1) 2/2
kref’ H+ HO2 -+ products.
Discharge-flow reactor.
P(Total) = (0.2-0.5) kPa.

78 FRE ‘ EX 293 (1.5£0.5)(13) 2
Laser Magnetic Resonance Spectrometry.

79 BUR/CLI EX 298 (1.87£0.60)(13) 2
Conventional discharge-flow system.

79 HAC/PRE2 EX 298 (2.0+£0.6)(13) 2
Isothermal discharge-flow reactor. ESR-
LMR-spectrometry. P(He) < 10 mbar.

80 LII/SAU EX 298 (4.21%1.20)(13) 2
Electron pulse-radiolysis. Kinetic Spec-
trophotometry. P(Total) = 1200 torr.

82 KEY2 1) EX 229-372 (1.86+0.24)(13) 0 -200+28

82 KEY2 1) EX 299 (3.67+0.24)(13) 2

N

Discharge-flow. Resonance-fluorescence.
HOZ generated by reacting F with Hzoz, or

Cl with an excess of CH;0H and 0,. O a-

toms produced by disociating 02 in a
microwave-discharge. P = 1 torr.

(HOp) = (0.7-3.3)x1012 molec.cm™3.

(0], = (0.4-1.9)x1011 molec.cm™3.

82 SRI/QIU EX 296 (3.25+0.54)(13) 2
Discharge-flow reactor. Laser-induced-

fluorescence. UV-resonance-fluorescence,

HO2 radicals generated by reacting F with

HZOZ' F atoms generated by dissociation

of CFA in a microwave-discharge. H and O

atoms generated by dissociation of Hz and

02 in a microwave-discharge.

[Bl, = (0], ~ (4-5)x1010 molec.cm™3.

[CF4) = (1-10)x10%3 molec.cm™3.

[By0,] = 8x1012 molec.om™3,

INO] ~ 2x101% molec.em™3,

P(He) ~ 2.5 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
0 + H,0 + H + HO, (a)
-+ OH + OH (b)
Oxygen atom + Water
79 HAC/FRE1 DE 298 7.4(-30) 2
ka' Isothermal flow. Laser Magnetic Resonance-
Spectrometry. M = He. kl = Kk_;.
P(Total) = (130-800) Fa.
71 ALB/HOY EX 753-1045 4.0(13) 0 8707+252 2
ky,.
o(lp) + B,0 » 0, + H, (a)
-+ OH + OH (b)
+ 0B" + OH (c)
Oxygen atom + Water
80 ZEL/WAG RL 288 <£1.5(-2) 2/2
ka/kb' Reaction of Oxygen atoms with Water
vapor. Flash~photolysis. O(lD) atoms generated
by photolysis of Ozone. P(03) = 0.6 torr.
P(H,0) = (2-4) torr. P(He) = (8-11) torr.
71 SCO/CVE RL 296 (1.50+0.06) 2/2
kp/Kpes-
Kpor: OCID) + N0 = Ny + 0, (a)
+ NO + NO (b)
72 FOR/SNE RL 285 (3.5%1.5) 2/2
kb/kref'
Kpee: O(ID) + N, - 0 + N,
72 SIM/HEI2 RL 300-423 3.79(-1) 0 ~624 2/2
kb/kref' Estimated ratio.
kpgp: OCD) + cO » 0(°P) + CO
73 HEI/HUS1 EX 300 (1.81+0.18)(14) 2
ky,.
73 HEI/BUS1 RL 300 4.4 2/2
kp/kpeg.  Kpop: OCID) + 0, » products.
73 HEI/HUS3 EX 300 (1.81%0,18)(14) 2
kb. Time-resolved UV atomic Absorption-
spectroscopy.
73 SIM/HEI2 RL 373 (2.120.3) 2/2
kp/kpep.  kpop: OCID) + N0 = Ny + 0, (a)
+ NG + NO (b)
75 GAU/SNE RL 300 (5.0£1.5) 2/2

. ol 1y +
kp/kpes:  Kpeg: OC'D) + 0y = 0 + 01z, ™)
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4. Table of Chemical Kinetic Data for Combustion Chemistry ~- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
75 GAU/SNE RN 300 2.23(14) 2
ky.
76 DAV/SAD RL 298 1.75 2/2
Kp/kppg-
. 1
kref‘ o(D) + COZ -+ 0+ COZ'
76 DAV/SAD RN 298 (1.26x0.60)(13) 2
ky, -
76 STR/HOW EX 253-353 1.39(14) g 0 2 1.1
Ky
77 DAV/SCH RL 298 2.3 2/2
ky/Kpeg-
kpee: OCIDY + O, + 03P + CO,.
77 DAV/SCH RN 288 (1.39%0.24)(14) 2
ky,.
72 LIS/HEI RL 298 1.5 2/2

kb/kref‘ Ozone Photolysis.
. 1 *
kref' o(*D) + 03 -+ Oz + OZ

78 DAV/SCH 1) EX 300 (1.26x0.19)(14) 2
78 DAV/ScH 1) EX 253-353 1.39(14) 0 0 2
1) ky,. Quadrupled-laser photolysis.

79 LEE/SLA EX 300 (1.57£0.30)(14) 2

kp. O,-pulsed photolysis.
81 GER/COM EX 298 (1.22+0.25)(14) 2
ky,. UV-Flash-photolysis Ozone in presence
of H,0 vapor.
P(H,0) = (2.5-19) torr.
P(03) = 1.5 torr.
81 PRA/PAU RL 298 (6.7%0.4) 2/2
kb/kref' Photolysis of 0,/H,0 mixtures diluted
in He. P(0y) >15 torr. P(He) = 600 torr.
kygr = 0(ID) + 0, » 0%p) + 0,.

71 PRA/VIL 2) RL 293 (2.0£0.5)(1) 2/2
kc/kref' kre£: o(lD) tM- 0+ M
71 PRA/VIL 2) RN 293 21.2(14) 2

k.. Lower limit k.

2) Photolysis of an 02 + HZO mixture.
P(05) = (30-100) Tor.

71 PAR/CVE 3) RL 298 1.07¢1) 2/2
ki of: O(lDz) + 0y ~ products.

71 PAR/CVE 3) RL 298 9.64 2/2
kref: O(lDz) + NZ - products.

71 PAR/CVE 3) RL 298 2.98 2/2

Koof: O(lDz) + CO, -+ products.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

71 PAR/CVE 3)
kpge: O(ID,) + (CHy),C - products.

) (k, + kp + k) /Kyop. Photolysis of N,0/
Neopentane/SFg mixtures.

P(Total) ~ 320 torr.

0o+ Hzoz - OH + HOZ
nd 320 + 02

(a) (predominant path)
(b)
Oxygen atom + Hydrogen peroxide
71 ALB/HOY
ky + ky.
74 DAV/WOR
ky + k.
82 ROS
k, + ky,. (Recommended expression).
Conventional fast-flow system. O atoms generated
by reacting N with NO in a microwave discharge.
Mass-spectrometry.
PIH0;1, = (0.3-1.5)x1018 molec.cm™3.
P = (0.9-1.7) torr.

oclp) + H,0, + OH + HO,
Oxygen atom + Hydrogen peroxide
76 FLE/HUS

O + S0 (+ M) » SO2 (+ M)
Oxygen atom + Sulfur monoxide
71 MIY/TAK1
M = Ar.
79 GRI/REE
M = Ar, Reflected shock-waves. k) = k_qK.
The preexponential factor expressed as:

A(T/298)71-84,

0 + 50, (+ M) = 0, + SO (+ M) (a)
=+ S0; (+ M) (b)
Oxygen atom + Sulfur dioxide
80 GRI/REE
k,. Thermolysis of SO, diluted in N,0/Ar
mixtures behind reflected shock-waves.
80 SLA/GRI
k,. Shock-heated mixtures of 50, /N,0 mixtures
behind reflected shock-waves, in presence of Ar.

RL 298

EX 370-800

EX 283-368

SE 302-349

EX 300

EX 298

DE 300-3880

EX 2630-3570

EX 3320-3760
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3.76(-1)

2.8(13)

(1.66x0.25)(12)

(1.6620.25)(12)

(3.13+0.36)(14)

(7.40£0.73)(16)

3.36(17)

(4.0%0.4)(12)

(3.8+0.5)(11)

-1.84

3221£302

2125+261

2125%281
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2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
75 WES/DEH2 EX 297 (3.0+0.2)(14) 2
ky,. M = He, M~efficiencies relative to He are:
1.0(He), 2.4(Ny), 9.5(50,).
75 WES/DEH2 EX 248-415 (3.9+0.9)(18) o} 1400+50 2
ky. M = He,
74 ATK/PIT3 EX 299-392 3.32(16) 0 1007201 3
kb' M= Nz.
78 ATK/PIT4 1) EX 299-440 1.12(16) 0 1008+151 3
ky. M= Ar,
78 ATK/PITé4 1) EX 299 (3.81x0.76)(14) 3
kb. M = Ar,
78 ATK/PIT4 1) EX 299 (3.4521,09)(15) 3
ky. M = 50,.
78 ATK/PIT4 1) EX 300 (4.97£0.98)(14) 3
kb‘ M= Nz.
1) Flash-photolysis. NO, chemiluminescence.
79 AST/GLA DE 1700-2500 1.06(13) 0 -7870 3
ky,. M = Ar. Incident pr reflected shock-waves.
(Ar] = (0.5-4.2)x101% molec.cm 2. Rate constant
expressed as k[Ar]}. Based on: k; = Kk_4.
79 MER/LEV ?2) RL 1685 6.6(3) 3/2
kp/kpof- kreg: 0+ 50, » 0, + 50,
79 MER/LEV 2) ES 2250 7.4(14) 3
ky,.
2) Combustion in a quartz~tube burner.
M = CH,, Ny, 0,, H,S.
82 SMI/TSE EX 1435-1850 4.4(14) 0 ~-3163 3
ky,. Reaction of S0, with O in a CO/0,/Ar flame.
Mass-spectrometry. P = 200 torr.
0+303 ('i'M)"02+SO2 (+ M)
Oxygen atom + Sulfur trioxide
71 MER/LEV EX 1100-1400 6.5(14) 0 5435 2
k determined in HyS flame.
71 MER/LEV EX 900-1600 2.8(14) 0 6039 2
k determined in COS flame.
72 JAC/WIN EX 300 2.79(7) 2
Average of 8 experimental points.
72 JAC/WIN EX 413 4.22(7) 2
Average of 7 experimental points.
72 JAC/WIN EX 500 5.31(7) 2

Average of 6 experimental points.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
72 JAC/WIN ES 300-487 (1.40x0.27)(8) 0 48779 2
A and B recalculated from the above three k’s.
The A-factor given in the initial abstract
(3.0x101° cm3mo171s~1) should be 3.0x10,4.
79 MER/LEV RN 1685 1.5(11) 2
Combustion in a quartz-tube burner.
82 SMI/TSE EX 1435-1850 1.32(12) 0 3070 2
Reaction of SOZ with O in a CO/OZ/Ar flame.
Mass-spectrometry.
P = 200 torr.
75 WES/DEH1 EX 298 (7.3+0.2)(17) 3
M = He. M-efficiencies relative to He are:
1.0(He), 1.4(Np), <10.0(S03).
75 WES/DEH1 EX 298-507 5.0(16) 0 -785 3
M = He.
o+ SZO -+ SO0 + SO
Oxygen atom + Sulfur oxide (SZO)
74 STE/ALV ES 298 (9.03+1.20)(11) 2
O+SH-+H+ SO
Oxygen atom + Mercapto
75 CUP/GLA EX 285 (9.84+3.01)(13) 2
o+ HZS - OH + SH (a)
» [H,501t - BSO + H ()
- [HZSO]f - products (c)
Oxygen atom + Hydrogen sulfide
76 WHY/TIM EX 263-495 (4.36£0.64)(12) 0 1661+50 2
ka' Flash-photolysis. Resonance-fluorescence.
Same data given in 78 WHY/TIM.
78 SLA/BAI EX 281-497 (1.30£0.36)(13) 0 1815+139 2
ky,. Fast flow-reactor. Photoionization Mass-
spectrometer. A and B (not explicitly given)
recalculated from the reported experimental data.
79 SIN/IRW EX 297-502 (1.56+0.83)(13) 0 2171x202 2
k, + ky, + k.. Phase-shift. Gas-chromatography.
82 SIN/PAR 1) RL 288 (7.6%2.4)(-1) 2/2
k,/(ky + ky, + k). Based on the reported lower-
limit (0.52) and upper-limit (1.0) ratios.
82 SIN/PAR 1y RL 298 <2.0(-1) 2/2

ky/(k, + ki, + k). Upper-limit ratio.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data k,k/k(ref), B, k,A k err.
type A,Af/A(ref) B-B(ref) units factor
82 SIN/EAR 1) <4.8(-1) 2/2
ko/(k, + ky + k). Upper-limit ratio.
Product of path (c¢) cannot be HSCH.
1y Reaction of O with HoS in a quartz cell, in
NZO/HZ/CO mixtures. O atom generated by Hg-sensi-
tized decomnposition of NZO' Gas-chromatogrphy.
P(Total) = (368-743) torr.
P(H,S) = (5.5-21) torr.
P(CO) = (50-200) torr.
O + D,S + OD + SD
Oxygen atom + Hydrogen sulfide (D,S)
76 WHY/TIM (6.32+3.43)(12) 2144x156 2
O+ N (+ M) » NO (+ M)
Oxygen atom + Nitrogen atom
73 CAM/GRA 1) (4.38x0.38)(15) 3
73 CAM/GRA 1) (3.34£0.36)(15) 3
1y m=n,.
o+ Nz (+ M) - NO+ N (+ M) (a)
SN0 (+ M) (B)
Oxygen atom + Nitrogen molecule
73 BAC/EBE EX 1900-2500 5.0(13) 37947 2 2.0
k,.
73 IVE/BAS 1.3(14) 37947 2
k,.
76 HAR/NAS (9.120.4)(13) 38000 2
k,. Best fit to the experimental data.
77 BLA/SME 7.5(13) 38249 2 1.2
k,.
77 MON/HAN2 1.84(14) 38374 2 1.35
k,.
78 MON/HAN (1.8420.64)(14) 38374 2
k,. Shock tube. IR-emission. CO-laser absroption,
71 STU/NIK1 <1.81(10) 3
kb. M= NZ' Upper-limit k.
oDy + Ny (+ M) = N0 (+ M) (a)
- other products (b)
Oxygen atom + Nitrogen molecule
73 GAE/GLA =1.0(12) 2

k,. Expressed as: k = [N2]1.0xlolzcm6mol_zs~1.



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
81 PRA/PAU RL 298 (7.21%£0,79)(-1) 2/2

kb. Fhotolysis of 0,/N, mixtures diluted in He.
keor = 0(!D) + 0, » 0(3p) + 0,.
P(He) = 600 torr.
P(Oz) >15 torr.
72 SIM/LIS RL 298 <4,82(-2) 3/2
Kq-
. 1
Kpee: OCID) + M~ 0 + M.

M = N,. Upper-limit ratio.

0 + Ny ~ Bo(A%xh) + N,
Oxygen atom + Azide
79 PIP/KRE EX 461 (6.02+2.41)(12) 2

Naﬂa thermolysis. Conventional flow-system.

O+NO(+M) + 0y + N (+ M) (a)
-+ KO, (+ M) (b)
Oxygen atom + Nitrogen oxide (NO)

74 HAN/FLO EX 2500-4100 7.03(11) 1.0 194486 2

k,. The preexponential factor expressed as:

A(T/298)1,
77 MCC/KRU 1) EX 1750-2100 5.13(11) 1.0 194486 2 1.26
77 MCC/KRU 1) RE 1750-2100 1.11(12) 1.0 20851 2

Based on a curve-fit of all previous k's.
Recommended k.
Same data given in 76 MCC/KRU.

1, k,. Flow reactor. The preexponential factor

expressed as: A(T/298)1.

73 GAE/GLA RN 300 8.0(12) 2
kp. M = N,. Limiting high-pressure k.

73 HAR/JOH RL 296 (1.820.1)(-1) 2/2
kpIMI/kpge. M = Ny, kgt O+ NO, = O, + NO.

75 GAE/TRO EX 298 (1.8+0.3)(13) 2
kb' M= NZ. Limiting high-pressure k.

75 BIP/SCH RN 285 (1.8%0.3)(13) 2
kp. M = N,. Limiting high-pressure k.

75 SIN/FUR EX 298-473 (6.12+0.45)(15) 0 -619+28 2
ky. M = N,0.

76 MIC/PAY EX 217-500 (3.27%0.42)(15) o] -594%35 2

ky. M = Ar. M-efficiencies relative to Ar are:
1.0(Ar), 0.87(He), 0.73(Ne), 0.96(Kr), 1.84(Ny)
art 217 K. 1.0(Ar), 0.95(He), 0.80(Ne), 0,99(Kr),
1.66(N,) at 298 K. 1.0(Ar), 1.04(He), 0.89(Ne),
1.01(Kr), 1.68(Ny) at 500 K.
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4. Table of Chemical Kinetic Data for Cowbustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

76 MIC/PAY EX 217-500 (3.91+0.44)(15) 0 -523+30 2
ky. M = He.

76 MIC/PAY EX 217-500 (3.38+0.40)(15) 0 ~518+30 2
kb' M = Ne.

76 MIC/PAY EX 217-500 (3.45%0,40)(15) [¢] -574%35 2
kp. M = Kr. n = 0 assumed.

76 WHY/MIC1 EX 217-500 (5.62+0.73)(15) 0 -584x35 2
k. M =Ny,

76 WHY/MIC1 EX 217-500 4.33(16) ~-1.82 [¢] 2
ky. M = N,. The preexponential factor
expressed as: A(T/298) 1-82

77 ATK/PER1 EX 298-439 5.30(15) 0 -473+101 2
kb‘ M = Ar.

77 ATK/PER1 EX 298 (2.5540,25)(186) 2
kb. M = Ar,

71 ATK/CVE EX 298 (3.7+0.8)(16) 3
ky. M = N,0.

71 STU/NIK1 EX 300 2.41(186) 3 1.1
ky. M = He. M-efficiencies relative to He
are: 1.0(He),2.26(NO).

71 STU/NIK2 EX 300 2.47(16) 3
k.-

72 ATK/CVE EX 298-473 (2.6+£0.21)(15) 0 -805+151 3
ky. M = N,0.

74 ATK/PIT1 EX 300-392 9.6(15) [¢] -453+101 3
ky. M= N,0.

74 ATK/PIT2 EX 300 (4.30x0.43)(16) 3
kb. M= Nzo.

74 FUR/ATK EX 298 (5.78+£0.08)(16) 3
ky. M = Ny0.

75 CAM/HAN2 EX 285-432 (1.8£0.5)(15) 0 ~900x85 3
kb. M = Ny. M-efficiencies relative to Ny
are: 1.0(N,), 0.62(Ar).

75 HIP/SCH RN 295 (2.7+0.5)(16) 3

kp. M = Ny, Limiting low-pressure k.
Reevaluation.

Rate constant expressed as k/[M]. M-effi-

ciencies relative to N2 are: l.OO(Nz), 0.65(He),

0.86(Ne), 1.28(Ar), 1.21(CO), 1.65(Coy),

1.66(SFg), 1.43(CH,), 1.15(CyHg), 1.33(cy-CzHg),

2.13(C3F8), 1.36(2,2-Dimehylpropane),
1.36(2.2-Dimethylbutane),
1.68(Isopropylbromide).
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A Xk err.
type A ,A/A(ref) B-B(ref) units factor
78 AND EX 298 (2.80+0.18)(16) 3

kb' M = Ar. NO Flash-photolysis.

Time-resolved detection of NO,

chemiluminescence.

78 ATK/PIT4 2) EX 299 (8.43+3.27)(16) 3
M= SOZ‘

78 ATK/PIT4 2) EX 300 (3.89+0.73)(16) 3

?) k. Flash-photolysis.

NOZ chemiluminescence.

78 MIC/PAY1 EX 217-500 (5.62+0.73)(15) 0 ~582+37 3
kb- M= NZ. Flash-photolysis.

79 AND/STE EX 237-397 (4.61£0.73)(15) 0 -508+50 3
ky,. M = Ar.

NO vacuum-UV Flash-photolysis.
Time-resolved detection of NO,
chemiluminescence.

79 MIC/LEE 3) EX 217-500  (3.92x0.44)(15) 0 ~523+30 3
ky,. M = He. n = 0 assumed.

79 MIC/LEE 3) EX 217-500 2.60(186) -1.63 0 3
k. M = He.

79 MIC/LEE 3) EX 217-500  (3.270.42)(15) 0 -594+35 3
kp. M = Ar. n = 0 assumed.

79 MIC/LEE 3) EX 217-500 2.50(186) -1.86 0 3
ky. M = Ar.

79 MIC/LEE 3) ‘ EX 217-500 (5.62%0.73)(15 0 ~584£35 3
ky. M =Ny. n = 0 assumed.

79 MIC/LEE 3) EX 217-500

P

.33(16) -1.82 0 3
k. M= N,.

3) Flash-photolysis. Resonance-fluorescerice,
The preexponential factor expressed as:
A(T/298)D in all the expressions with n # 0.

80 SUG/IsH2 ¢) EX 298 (2.79+0.18)(186) 3
kpo M =N,

80 SUG/ISH2 4) EX 298 (1.52+0.18)(16) 3
ky,. M = He.

4) Pulse-radiolysis technique.
Resonance-absorption.
P(Total) = (200-100) torr.

82 FAI/SIN EX 298 (9.79+2.71)(12) 3
k. Mges = 1.0(N,0) and 31(CH;0H).
Modulated Phase-shift,
O atoms generated by Hg-photosensitized

decomposition of NZO. Gas-chromatography.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A A/A(ref) B-B(ref) wunits factor

o(lp) + O » 0, + N
Oxygen atom + Nitrogen oxide (NO)
73 HEI/HUS2 EX 300 (5.12+0.60)(13) 2
73 HEI/HUS2 RL 300 4.3(-1) 2/2
Kpee: O(ID) + N0 » products.

0+ NO, (+ M) + 0, + NO (+ M) (a)
=+ KO (+ M) (b)
Oxygen atom + Nitrogen oxide (NOZ)

72 CLY/CRU EX 298 (3.67+0.36)(12) 2
K,
72 GER/DEM EX 298 (4,0+£1.0)(12) 2
ka'
73 DAV/HER EX 230-339 (5.49+£0.27)(12) 0 0 2
k,.
73 HAR/JOH RN 296 5.54(12) 2
k,.
73 sLa/woo 1) EX 240 6.32(12) 2 1.15
73 SLA/WOO 1) EX 286 5.80(12) 2 1.15
1y x,.
74 BEM/CLY 2) EX 298 (5.72+0.68)(12)
74 BEM/CLY 2) EX 298-1055 5.43(12) -0.52 0 2 1.37

The preexponential factor expressed as:

A(T/298)70-52

2y k,.

74 STE/ALV RL 298 (6.0£0.5) 2
kKoo Kpge: O + S,0 + SO + SO.

75 WU/NIK EX 298 5.72(12) 2
ka' NOZ Photolysis.

73 GAE/GLA 3) RN 300 6.0(12)

75 GAE/TRO 3) EX 286 (1.3+£0.2)(13) 2

3) kb. M= NZ‘ Limiting high-pressure k.

73 HAR/JOH RL 296 (2.2+£0.1)(-1) 2/2
ky[Ml/kpep. M =Ny, k_ et O+ NO, » O, + NO.

75 HIP/SCH RN 295 (1.3+£0.2)(13) 2
kb. M= N,. Limiting high-pressure k.
Reevaluation.

73 HAR/JOH RN 286 2.97(16) 3
kb-

73 HUT 4) EX 263 (1.45%0.,44)(17) 3

73 HUI 4) EX 298 (7.62+2.18)(16) 3

*) ky. M= Ar.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
75 HIP/SCH RN 295 (2.920.4)(16) 3

M = N,. Limiting low-pressure k. Reevaluation.
k expressed as k/(M].
M-efficiencies relative to N, are:
1.00(N2). 0.94(He), 1.30(Ne), 1.38(Ar),
1.97(C0O), 2.63(CO,), 3.60(SFg), 2.59(CH,),
2.67(CoHg), 2.26(CgHg), 3.15(ey-CgHg), 4.36(CF,),
4.27(CyFg), 7.11(C3Fg),3.72(2,2-Dimethylpropane),
3.89(2,2-Dimethylbutane), 2.83(Isopropylbromide),
5.85(2,2,3~Trimethylbutane).

75 WU/NIK EX 298 4.50(16) 3
ky. M = Ar. NO, Photolysis.

o(lp) + Ko, » 0, + NO
Oxygen atom + Nitrogen oxide (NOZ)
73 HEI/HUS2 EX 300 (1.39%0.12)(14)
73 HEI/HUS2 RL 300 1.05 2
Krgp: OCID) + Ny0 = N, + 0, (a)
~ NO 4+ NO (b)
75 GAU/SNE RL 300 ~4.0 2/2
kpeg: OCID) + 0, = 0 + 0,22, ")
Estimated ratio.
75 GAU/SNE RN 300 1.81(14) 2

G + ROz + 0, + NO,
Oxygen atom + Nitrogen oxide (Noa) -
75 GRA RN 298-329 (6.02x£1.2)(12) 0 0
78 GRA/JOH EX 298 (6.02+0.24)(12)
Modulated photolysis technique.

0 + N0 » 0, + N, (a)
-+ NO + NO (b)
Oxygen atom + Nitrogen oxide (NZO)

72 BOR/SKA RL 1000-2000 (8.0+3.0)(-1) 0 s} 2/2
k,/ky,. Reflected shock waves. 207 N,0
+ 807 Ar.

72 SOL SE 1000-3000 4.5(13) 0 12128 2
ko

75 DOV/NIP EX 2160-3400 5.25(13) o] 12557+1122 2 1.58
k, + ky.

76 DEA ES 19850-3075 1.15(13) 0 12630 2

ka. Data-fit to a proposed mechanism.

Same data given in 75 BAB/DEA.
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4_. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
77 MON/HAN1 ES 1815-3365 6.23(13) 0 12350 2 1.65
k, = ky,. Best data-fit.
77 BAL/VAN EX 1900 (5.8+1.8)(11) 2
ka. Supersonic molecular beam. Mass-spectrometer.
P = 40 torr. Based on the k for the reaction:
o+ NZO -+ NO + NO.
77 DEA/STE1 EX 2100-3200 4.64(13) 0 14073 2
ka' M = Ar. Shock-waves. NZO/CO/Ar mixtures at a
Total concentration of (2.5—7.7)x1018 molec.cm™ 3.
80 SUL/KLI EX 1685-2000 (4.43%3.97)(13) 0 6215+1198 2
k,. Thermolysis of N,0 behind shock-waves,
diluted in Ar. P = (1300-3500) torr.
80 ZAS/LOS EX 1700-2500 2.6(13) 0 11072 2
ka. Thermolysis of (0j5-2.5)Z NZO in Ar, He,
Nz, or CO, behind shwaves.
M] = (0.6-6.0)x1019 molec.om™3.
71 LIP 1) RL 1400-2000 (5.1+1.6)(-1) 2/2
73 LIP/MIL 1) RL 1300-1950 5.0(-1) 2/2
73 MIL/MAT 1) RL 1189-1650 (3.17+2.70)(-1) 2/2
Average rate-ratio.
76 MIL 1) RL 1216-1655 (2.52+1.35)(-1) 2/2
76 MIL 1) RL 1370-1655 2.75(-5) 2/2 2.45
Average rate-ratio.
1y kp/k,.
72 SOL SE 1000-3000 4.5(13) 0 12128 2
ky, .
76 DEA ES 1950-3075 1.15(13) 0 12630 2
ky,. fit to a proposed mechanism.
Same data given in 75 BAB/DEA.
77 BAL/VAN EX 1800-2000 (5.4x1.6)(14) 0 16105 2
k. Supersonic molecular beam, Mass-spectrometer.
P = 40 torr.
77 DEA/STE1 EX 2100-3200 4.64(13) 0 14073 2
kb. M = Ar. Shoch waves.. NZO/CO/Ar mixtures.
Conc. (Total) = (2.5-7.7)x1018 molec.cm™3.
80 SUL/KLI EX 1685-2000 (4.07+3.26)(13) 0 6215+£1198 2
kb' M = Ar. Thermolysis of NZO
behind reflected shock-waves.
P = (1300-3500) torr.
80 ZAS/LOS EX 1700-2500 1.4(14) 0 15098 2

kb. Thermolysis of (0.5-2.5)2 NZO in Ar, He,
Nz, or CO behind shock-waves.
[M] = (0.6-6.0)x10° molec.cm™3,
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
o(lp) + N0 + 0, + N, (a)
~+ NO + NO (b)
-+ N + NOZ (c)
Oxygen atom + Nitrogen oxide (NZO)
71 GOL/GRE 1) RL 298 (3.320.3)(-1) 2/2
At 228.8 nm,
71 GOL/GRE 1) RL 298 (3.7x0.3)(-1) 2/2
At 253.7 nm.
1) ka/(k, + Ky).
71 SCO/PRE RL 298 (1.01x0.08) 2/2
ka/kb. Photolysis of NO, and N,O mixtures.
72 GRE RL 298 (5.920.1)(-1) 2/2
ka/kb. For completely thermalized O(lD),
k,/ky, = 0.85£0.05.
72 SIM/GRE RL 298 (6.5+£0.7)(-1) 2/2
k,/ky. Rate ratio valid for O(!D) atoms with
translational energy in excess of 10 kcal/mole,
72 SIM/GRE RL 300 (9.0£1.0)(-1) 2/2
ko/kp. Rate ratio valid for O(lD) atoms with
no excess thermal energy.
73 GHO/ELL RL 288 (7.020.2)(-1) 2/2
k,/ky,.
74 WIE/PAR RL 298 (1.0%0.17) 2/2
k, /ky,.
79 DAV/HOW 2) RL 300 (6.80+0.18)(~-1) 2/2
ka/kb. UV-photolysis of pure NZO.
79 DAV/HOW 2) RL 300 8.0(-1) 2/2
ka/kb. UV-photolysis of NZO + He mixtures.
79 DAV/HOW 2) RL 170-434 3) %) %) 2/2
2) Chemical-ionization mass spectrometry.
) ko/kp = (0.7220.11) + (21.6£7.0/T).
Best data-fit.
79 MAR/BAH RL 298 (6.17£0.15)(-1) 2/2
k,/(ky + ky + k). N,0 photolysis in excess He.
Gas-chromatography.
79 VOL/FEL 4) RL 290 (7.34%1.13)(-1) 2/2
ka/kb' Photolysis of pure NZO.
P(N,0) = (39-120) torr.
79 VOL/FEL %) RL 290 (9.19%1.00)(-1) 2/2

4

ka/kb' Photolysis of N,0 in He.
P(He) = (622-730) torr. P(NZO) = (29-97) torr.
Gas chromatography.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A Xk err.

units factor

81 PRA/PAU
ka/kref' Photolysis of OZ/NZO mixtures diluted
in He. k,o¢ = 0(ID) + 0, + 0(%p) + 0,.
P(He) = 600 torr.
P(OZ) >15 torr.
72 LIS/HEI 5)
At 228.8 nm.
72 LIS/HEI 5)
At 253.7 nm. Approximate ratio.
72 LIS/HEI 5)
At 280 nm.
5) (kq + ky)/kpge. Oy photolysis.
. ol
kyge: OCID) + 05+ 0, + 0,
72 LOU/CVE §)
Kpge: O(ID) + cO, + 0 + CO,
72 PAR/SYM ©)
Keoe: OCID) + (CH3),C -+ products.
73 GHO/ELL §)
Kyt O(ID) + 0, » 0+ 0,.
) (ky + ky)/k
73 GHO/ELL
K, + ky.
73 HEI/HUS2
75 GAU/SNE
(ka * kb)/kref‘
kreg: OCID) + 0, + 0 + 0y(1z,")
75 GAU/SNE
k, + ky.
76 DAV/SAD T)
(k, + ky)/k
76 DAV/SAD T)
k, + ky.
77 DAV/SCE 7)
(k, + ky)/k
77 DAV/SCE 7)
k, + k.
) kpeg: 0CID) + CO, » 0%y + CO,.
78 DAV/SCH 8)
kg + kp.
78 DAV/SCH 8)
ky + Ky

ref-

ref:

ref-

8) Quadrupled-laser photolysis.

RL

RL

EX

EX

EX

298

298

298

288

298

298

298

298

300

298

298

298

298

300

204-359

74

(4.6+0.3)

2.5(-1)

~4.0(-1)

6.7(-1)

(o

(1.25+0.14)
(1.45£0.10)(~1)

(3.23x0.10)

1.2(14)

(1.32+0.12)(14)

(3.3%0.5)

1.45(14)

1.25

(8.43x0.60)(13)

(6.63%1.20)(13)

(8.43%1.26)(13)

6.63(13)

2/2

2/2

2/2

2/2

2/2

2/2

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) wunits factor
81 LAM/HAS ) RL 177 (2.9%0.4) 2/2
(ka + kb>/kref'
81 LaM/HAS 7) RL 296 (4.0%0.4) 2/2
(ka + kb)/kref'
81 LAM/HAS 7) RL 177-296 (6.2x0.9)(-1) 2/2
kb/kref'

7) NZO/NZ/He photolysis. P(Total) = (100-600) torr,
Kpoe: OCID) + Ny » 0(3B) + N,

71 SCO/PRE RL 288 <5.0(-3) 2/2
k. /k,. NO,/N,0 photolysis. Upper-limit ratio.

0(1S) + N0 -+ products
Oxygen atom +Nitrogen oxide (NZO)
76 SLA/BLA2 EX 200-368 (2.29x0.60)(13) 0 42375 2

O + Ny05 + products
Oxygen atom + Nitrogen oxide (NZOS)
75 GRA RN 298 <£1.2(10) 2
Upper-limit k.
78 GRA/JOH EX 298 <1.20(10) 2
Modulated photolysis. Upper limit k.
78 KAI/JAP1 EX 223-300 =<1.81(8) 2
Discharge-flow. Upper-limit k.
P(Ny) = 4.5 torr.

O+ NS -+ SO+ N
Oxygen atom + Nitrogen sulfide (NS)
72 LIT/DAL ES 300 ~1.2(13) 2 2.0

O + NH, + OH + NH (a)
-+ H + HNO (b)
Oxygen atom + Amidogen
73 GEH/HOY EX 298 2.1(12) 2
ka + kb.

G + NH3 + OH + NH,
Oxygen atom + Ammonia
74 DOV/NIP EX 1620-1920 =1.0(13) 0 3322 2
Upper-limit k.
74 KIR/MER EX 300-450 (4.9+1.5)(12) 0 3091+108 2
Flow reactor. Ultrasonic molecular beam.
80 LAL/VER EX 298 (3.01%0.90)(9) 2

O, photolysis in Ar. Resonance-fluorescence.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

o(lp) + NH; + OH + NH,
Oxygen atom + Ammonia
76 DAV/SAD
76 FLE/HUS
77 DAV/SCH
Kpegt COp + 0CID) =+ CO, + 0(3P).
77 DAV/SCH
78 DAV/SCH 1)
78 DAV/SCH 1)
T-independent k.
1) Quadrupled-laser photolysis.

O + HNO -~ OH + NO
Oxygen atom + Nitrosyl hydride
75 CAM/HAN2
kref: H + HNO ~ HZ + NO. Lower-limit ratio.

O + HONO -+ products
Oxygen atom + Nitrous acid
78 KAI/JAP2

Discharge-flow reactor. Upper-limit k.

O + HONO, —+ CH + NO3
Oxygen atom + Nitric acid
72 MOR/SMI
Upper-limit k.
74 CHA/WAY
Upper-limit k.

O + HO,NO, -+ products
Oxygen atom + Peroxynitric acid
81 CHA/TRE
Low-pressure stirred-flow. Discharge-flow.
Modulated molecular-beam Mass-spectrometer.

P ~2 torr.

o(Ip) + co + co,
Oxygen atom + Carbon monoxide
73 HEI/HUS1 1)
73 HEI/HUS1 1)
Kpee: O(ID) + 0, » products.

1) Time-resolved UV atomic Absorption-spectroscopy.

Same data given in 73 HEI/HUS3.

EX
EX

EX
EX

RN

EX

EX

EX

EX

EX
RL

298

298

298
300
204-354

300-355

300

300

228-297

300
300

76

(2.04%0.18)(14)
(3.79x0.42)(14)
2.5

(1.51%+0.30)(14)

(2.0520.31)(14)
1.51(14)

21.13(2)

<6.02(8) 0

<7.82(9)

<1.81(7)

(4.22+7.36)(13)

(4.40£0.42)(13)
1.05

0

3369x489

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
81 PRA/PAU RL 298 (9.0+1.3)(-1) 2/2

Photolysis of 02/CO mixtures diluted in He.
P(He) = 600 torr. kpop = 0(ID) + 0, » 0(3F) + 0,

0O+ CO (+ M)~ Coz (+ M) (a)
+ €0y(3By) (+ M) (b)
Oxygen atom + Carbon monoxide
72 DEM EX 298 9.77(7) 2
ka' M = COZ‘ k increasing from 9.77x107 to
3.5%10 om®mol 15”1 between 0.74 and 42 atm.
Hippler and Troe’s expression used.
72 DEM EX 298 5.24(7) 2
k,. M = CO,. k increasing from 5.24x107 to
2.75x108 cm3mo1™1s™1 between 0.74 and 42 atm.

Sauer’s expression used.

72 SIM/HEI1l EX 298-472 1.6(10) 0 1459 2
ka‘ M= NZO' Limiting high-pressure k. v

73 GAE/GLA RN 300 <3.0(8) 2
ka. M = CO. Limiting high-pressure k.

77 DEA/STE1 EX 2100-3200 (5.80%1.09)(13) 0 0 2
ka' M = Ar. Shock/waves. NZO/CO/Ar mixtures.

71 DON/HUS 1y EX 300 (5.08+2.54)(12) 3
k,. M = Ar.

71 DON/RUS 1, EX 300 (5.08+2,54)(12) 3
ka' M = He.

1y Kinetic Absorption-spectroscopy.

71 MIY/TAK1 EX 298 (2.11+0.61)(16) 3
ka. M = Ar.

71 STU/NIK1 EX 300 7.98(11) 3 1.25

k,. M = N,. M-efficiencies relative to N, are:

1.00(N;), 0.77(He), 1.45(CO).

72 BAL/JAC ES 300-3500 3.0(14) 0 1510 3
ka' M = Ar.
72 SIM/HEI1 EX 288-472 5.9(15) 0 2063 3

ko M =Nyg, Limiting low-pressure k.
72 SLA/WOO EX 296 (8.34%1,45)(11) 3

ka. M = N,. M-efficiencies relative to Ny are:

1.00((Ny), 1.70(CO), 2.70(CO,).

72 SLA/WOO EX 250-370  2.36(15) 0 2184+277 3
k,. M = CO.
72 ZAB/HAR EX 1400-1500 <2.0(14) 3

k,. Upper-limit k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry ~- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
73 INN EX 296 (3.56%0.73)(12) 3

ka‘ M = Ar. M-efficiencies relative to Ar

are: 1.00(Ar), 0.46(CO), 0.55(CO,).

74 HAR/VAS EX 1500 <2.0(14) 3
k,. M = Ar. Upper-limit k.

74 INN EX 257-277 8.02(14) 0 1782x408 3
k. M = CO,.

74 KON SE 400-500 2.35(12) 0 -1862 3

k,. M = 0,. Reevaluation.
74 WAG;ZAB RN 288-4000 1.86(15) -1.5 2516 3
k,. M = Ar. Limiting low-pressure k.
The preexponential factor expressed as:
A(T/298)713,
76 WEIL EX 2500-2900 1.01(18) -1.0 2013 3
k,. M = Ar(89%) + CO(4%) + 0,(3%) + NO,(3%).
The preexponential factor expressed as:
A(T/298)71,
78 HAR/GAR EX 1300-2200 2.78(13) 0 -2285 3
k,. M = Ar. Reflected shock-waves. Best fit

of experimental data. P(Total) = (2-4) atm.

80 SUG/ISH1 2) EX 296 (3.83x0.73)(12) 3
k,. M = He.

80 SUG/ISH1 2) EX 298 (1.09+0.73)(13) 3
k,. M = CO.

a
2) Pulse-radiolysis. Resonance-absorption.

P = (50-950) torr.
80 TOB/ULL EX 348-433 1.26(9) 0 805+755 2 40.0
k. M = CO5. Vacuum system. P <1.0x107° torr.

o+ Co, (+ M) - 0, + CO (+ M) (a)

+ CO3 (+ M) (b)
Oxygen atom + Carbon dioxide
74 BAB/DEA EX 3015-4675 4.78(12) 0 18168+1459 2 1.58
k,.
71 STU/NIK1 EX 300 <3.27(12) 3

ky,. M = CO. Upper-limit k.

80 SUG/ISH1 EX 296 <1.45(12) 3
kb' M = He. Pulse-radiolysis. Resonance-
absorption. P = (50-950) torr. Upper-limit k.

oclp) + co, + 0, + co
Oxygen atom + Carbon dioxide

73 HEI/HUS1 EX 300 (1.26+0.12) (14) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
73 HEI/HUS1 RL 300 3.1 2/2
Kpog: Oy + O(ID) = products.
75 GAU/SNE RL 300 (2.7+0.5) 2/2
Kpeg: OCID) + 0y + 0 + 0,75 ).
75 GAU/SNE RN 300 1.20(14) 2
81 PRA/PAU RL 298 (2.82+0.20) 2/2

Photolysis of OZ/COZ mixtures diluted in He.
P(He) = 600 torr. ky.p = 0(!D) + 0, » 0(°P) + 0,.

0 + CH - products
Oxygen atom + Methylidyne
81 MES/FIL EX 298 (5.72+0.84)(13) 2
CH produced by IR multiple photon dissociation
of CH30H in Ar. Same data given in 80 MES/CAR.
P(CHZOH) = 1.3 mtorr.
P(Ar) = (5-15) torr.

O+ CHy - CO+H+H (a)
-+ CHO + H (b)
Oxygen atom + Methylene
73 JON/BAY1 RL 298 (3.1+0.2) 2/2
kK /Kpas- ki of: CHSCH + CH, ~ products.
79 VIN/DEB2 EX 295 (7.83+1.81)(13) 2
ka' Oxidation of Acetylene in a fast-flow
reactor. P(Total) = 2.2 torr.
82 GRE/HOM1 EX 298 (5.0£1.0)(13) 2

k Reaction of the CH=CH/QO/H system diluted with

a:
He/NZ in a discharge-reactor. Resonance-fluores-
cence. O atoms generated by reacting N with O.
H atoms produced by a discharge of the mixture
Hy/He. Best fit to experiental data. P = 2 torr.

81 TSU/HAS ES 1200-1800 3.02(13) 0 0 2
kb. M = Ar. Thermal oxidation of CHSOH/OZ

mixtures in Ar behind reflected shock-waves.

0o+ CHa -+ H + HCHO
Oxygen atom + Methyl
72 NIK/MOR2 EX 300 5.42(13) 2
73 MOR/NIK1 EX 298 >1.81(13) 2
Unreported T assumed to ne 298K. Lower-limit k.
73 PEE/MAH1 RL 1100-1900 4.4 0 ~-2013 2/2
ki e OH + CH, = HyO + CHg
73 PEE/MAH1 RN 1100-1900 1.3(14) c 1007 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
73 WAS/BAY EX 297 (7.4%0.15)(13) 2
74 SLA/FRU EX 300 (1.1120.17)(14) 2
75 BIO/LAZ EX 1550-1725 1.05(14) 0 0 2
75 BOW1 ES 1800-2400 1.0(14) 0 0 2
Best data-fit.
76 WAS/BAY EX 259-341 (6.02+1.20)(13) 0 0 2
76 TSU DE 1500-2000 6.03(13) 0 0 2
Computer calculation.
71 CLA/IZ02 ES 1350 2.53(13) 2
Shock-waves. Time-of-flight Mass-spectrometry.
Total conc. = 9x10%3 molec.cm™3.
71 DEA/KIS DE 1750-2575 6.02(13) 0 0 2
Shock-waves. Best-fit to experimental data.
f;tal conc. = 5x1017 molec.cm™3.
72 MOR/NIK EX 298 >1.81(13) 2
Discharge-flow. Ti-of-flight Mass-spectro-
metry. Lower-limit k.
80 BHA/FRA EX 1700-2300 (8.5+£1.0)(13) 0 0 2
Shock-tube. Atomic Resonance-Absorption.
80 WAS EX 298 (8.31%2.77)(13) 2
Generation of CH3 by reaction of O with Ethene
in a fast-flow reactor. Photoionization Mass-
spectrometer. P(Total) = (1.9-3.7) torr.
Comparable data in 79 WAS1, 79 WAS2
and 79 WAS3.
82 PLU/RYA2 EX 295 (6.87x1.75)(13) 2
Reaction of CH3 with O in a flow-reactor, in He.
CH3 generated by reacting F with CHA. O and F
atoms generated by dissociation of 02 and CF4
in a microwave discharge. Mass-spectrometry.
[Hel = (6.3-13.1)x10*6 molec.cm™3.
[0] = (0.6-5.1)x1012 molec.om™3.
[CH,] = (5-10)x1012 molec.om™3,
[CF,} = (3-8)x1011 molec.em 3,
O+ CH, * OH + CHy (a)
+ B0 + CH, (b)
Oxygen atom + Methane
71 AVR/KOL1 EX 373-583 (4.2222.11)(13) 0 4630+352 2
kg
71 DEA/KIS DE 1750-2575 1.57(14) 0 4001 2

k,. Shock-waves. Best-fit to experimental
data, Total conc. = 5x1017 molec.cm™®.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
75 BRA/BRO EX 1300-2000 1.9(14) 0 5900 2
k,.
77 ROT/JUS EX 1500-2250 4.09(14) 0 7030 2
k,.
78 SHA DE 300-2500 4.55(11) 2.0 3240 2
ka. The preexponential factor expressed as:
A(T/298)2.
79 FEL/FON EX 525-1250 1.59(12) 2.075 3840 2
k,. Flash-photolysis. Resonance-fluorescence.
High-temperature photolysis. The preexpo-
nential factor expressed as: A(T/298)2'075.
The reported k’s are represented reasonably well
by the above rate expression of Roth and Just,
but are somewhat larger at higher T’s.
80 FEL/FON EX 1140 (5.60+0.48)(11) 2
k,. High-T photochemistry reactor. Resonance-
fluorescence. P(Ny) = 25 torr.
80 KLE/TAN EX 474-1156 (1.29+0.18)(14) 0 5472+97 2
k,. Flash-photolysis. Discharge-flow.
Resonance-fluorescence.
P(Ar) = (100-200) torr.
80 RoT 1) EX 1500-2200 4.10(14) 0 7030 2
80 ROT 1) EX 300-2200 1.58(12) 2.075 3840 2
Modified Arrhenius expression over extended
T-range by combining the k’s of several authors.
The preexponential factor expressed as:
A(T/298)2-075,
1y k,. Thermolysis of N,0 behind shock-waves.
Atomic Resonance-Absorption Spectrophotometry.
Same data published in 79 ROT/JUS1.
81 KLE/TAN 2) EX 474-1156 (1.2020.20)(14) 0 5435+112 2
81 KLE/TAN 2) EX 475-2250 (5.45%0.34)(13) 0.5 5179+54 2
Arrhenius expression extended over the upper
T-range, obtained by combining the present
data with the results of two previous shock
tube studies. The preexponential factor
expressed as: A(T/ZQS)O'S.
2) k,. M = Ar. Resonance-fluorescence combined
with either Flash-photolysis at a total P of
(100-200) torr., or Discharge-flow at a total
P of (1.1-2.9) torr.
71 AVR/KOL1 EX 373-583 (3.31+1.63)(12) 0 3372+352 2
ky,.
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4. Table of Chemical Kinetic

Data for Combustion Chemistry ~- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
oc'p) + CB, + OB + CH; (a) (Main channel)
< B, + HCHO (b)
Oxygen atom + Methane
72 GRE RL 298 (2.28+0.20) 2/2
Ko/kror.  Kpge: OCID) + NyO =+ 0y + Ny (m)
+ NO + NO (n)
For completely thermalized O(ID),
Ko/kpep = 1.35£0.3
72 GRE/HEI RL 298 (2.28+0,20) 2/2
Ko/kpeg. Kpgp: OC}D) + N0 ~ 0y + Ny (m)
+ NO + NO (n)
With added He, k,/k_o¢ = (1.35:0.3)
73 HEI/HUS2 EX 300 (1.87+0.24)(14) 2
ko + kp.
73 HEI/HUS2 RL 300 1.41 2/2
(kg + Kp)/kpgs. Kpgp: O(ID) + N0 + 0, + Ny (m)
<+ NO + NO (n)
75 GAU/SNE RL 300 (5.1%1.0) 2/2
(kg + kp)/kpgs. kpge: OCID) + 0y + 0 + 0,¢12, )
75 GAU/SNE RN 300 2.29(14) 2
k, + ky.
76 DAV/SAD RL 298 1.08 2/2
(ky + kb)/kref'
Kpeg: 0CID) + CO, » 0(3p) + CO,.
76 DAV/SAD RN 298 (7.83+1.81)(13) 2
ky + ky.
76 JAY/SIM RL 298 (1.120.2)(-1) 2/2
kp/(kg + ky).
77 DAV/SCH RL 298 1.4 2/2
(kg + kb)/kref'
Kpegt O(ID) + CO, + 0(%p) + Co,.
77 DAV/SCH RN 298 (8.43x2.41)(13) 2
k, + ky.
78 DAV/SCH 1) EX 300 (7.83%1.17)(13)
78 DAV/SCH 1) EX 198-357  8.43(13) 0 0 2
T-independent k.
1, k,. Quadrupled-laser photolysis.
81 PRA/PAU RL 298 (6.85+0.13) 2/2
ka/kpef-

Photolysis of OZ/CHh mixtures diluted in He.

kpes = 0¢ID) + 0, » 0% + 0,
P(0z) >15 torr. P(He) = 600 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

T/K

k,
A,

k/k(ref),
A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

0 + CHO - OH + CO (a)

+ H + CO, (b)

Oxygen atom + Methyl, oxo-

73

76

72

73

74

76

MAC/THR

ka/(ky + ky).

KRI

ko. OH is in vibrational state v = @.
WES/DEH3

ky/k,.

MAC/THR

kp/(ky + ky).

WAS /MAR

ka + kb' Ethylene used as source of CHO.
MAR

ky t+ k;,. Formaldehyde used as source of CHO.

O + HCHO -+ OH + CHO (a)

- 0H+CO+H (b)
<+ H+H+CO, (c)
-+ products (d)

Oxygen atom + Formaldehyde

73

79

80

71

71

81

74

MAC/THR
K-
KLE

ka' Flash-photolysis. Resonance-fluorescence.

Mass-spectrometry.
KLE/SKO
ka' Discharge-flow. Resonance-Fluorescence.

k obtained by combining the present data

with the data from reference 79 KLE (see above.)

DEA/KIS

k;,. Shock-waves. Best-fit to experimental data.

Total conc. = 5x1017 molec.em™3.
1Z0/KX1S

ky,. Shock waves. Best~fit to experimental data.

Total conc.: 5x1017 molec.cm™3.

MOR/HEI

kc/(ka + k.). Fhotolysis NO, in presence
of CHO and Op, at 360 nm.

Upper-limit ratio.

P(Total) = 52 torr.

CAD/WIC

kq. Unspecified T-range near 300K.

EX

EX

EX

EX

DE

DE

300

298

298

300

297

297

300

250-500

250-750

1750-2575

1400-2200

296

EX ~300
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(7.

(1.

(9.

6

6.

3.

L4(-1)

.61(12)

3x1.5)(-1)

.6(-1)

.2620.24)(14)

3320.24)(14)

0+1.0)(10)

.6720,19)(13)

.77£0.16)(16)

.02(13)

02(13)

<(1.620.2)(-1)

‘e

7(12)

1525+40

1543434

1208

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
74 CAD/WIC EX 300 6.6(10) 2
kg
79 CHA/BAR EX 296-437 (2.29+0.48)(13) 0 1583173 2

kd' Discharge-flow system. Mas-spectrometry.

O + CH30H -+ OH + CH,0H (a)
~ OH + CE30 (b)
Oxygen atom + Methanol

71 AVR/KOL2 EX 343-413 3.01(11) 0 1409+352 2
k,-

75 BAS/KOG EX 300-830 (4.28%x0.07)(12) o] 1022+67 2
ka- Reaction of O with CH30H vapor in a cylin-

drical reactor. O generated by decomposition of
an Oz/He mixture in a high-frequency discharge.
ESR-spectroscopy. Gas-~chromatography.

76 OWE/ROS EX 301-451 1.45(9) 0 1540144 2 1.07
ka' Initial step of a proposed mechanism,
Flow-reactor.

81 GRO/JUS EX 300-1006 (3.43%1.14)(14) 0 2750150 2
ka' Conventional fast-flow reactor.
Time-of-flight Mass-spectrometry.

81 KEI/TAN EX 298-998 (1.63+0.30)(13) 0 253181 2
ka' Discharge-flow. Flash-photolysis,
or Resonance-fluorescence.
P(Total) = (2.7-4.4) torr.

82 FAI/SIN EX 297-544 (9.79+2.71)(12) 0 2267x111 2
ka‘ Major path. Modulated Phase-shift.
0 atoms generated by Hg-photosensitized
decomposition of NZO' Gas-chromarography.

80 LAL/VER EX 298 (3.61x0.60)(7) 2
k, t k. Pulsed photolysis of an Oy/Ar mixture.

Resonance-fluorescence. P = 1 torr.

71 AVR/KOL2 EX 343-413 6.02(12) 0 3322+£352 2
ky.

72 LEF/MEA EX 273-438 (1.7020.686)(12) 0 1147%101 2
ky.

o(!p) + CH,0H + products
Oxygen atom + Methanol
75 OSI/SIM RL 298-345  (5.5¢2.0) 0 0 2/2
Kpee: O(ID) + N,0 - NO + NO (a)
+ 0, + Ny (b)
=k, + ky)

(kref
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

0O+ CS + CO(v=n) + S

Oxygen atom + Carbon monosulfide

71 HAN/SMI ES 298 8.43(12) 2
v<13.
72 HAN/RID RL 298 ~1.0(-1) 2/2

kieg: O + CS = CO(v=13) + S.
Ratio increasing from 0.1 to 0.9 between
between v=7 and v=12, then decreasing to
0.3 from v = 14 to v = 15,
Unreported T assumed to be 298 X.

75 SLA/GRA1 EX 305 (1.2420.08)(13) 2
Vibrational levels not indicated.

76 BID/BRE EX 300 (1.35+0.22)(13) 2
Vibrational levels not indicated.

77 LIL/RIC EX 150-300 (1.57+0.24)(14) 0 758144 2
v£13. Fast-flow reactor.

78 KOL EX 300 (1.35£0.22)(13) 2
Vibrational levels not indicated.

Fast-flow reactor.

o+ CSZ -+ S0 + CS (a)
-+ 8§ + COS (b)
= 5, + CO (c)
Oxygen atom + Carbon disulfide
71 TAK EX 298 (1.4210.20)(12) 2
k_ . Step (a) is followed by the very fast

a
reaction tion: O + CS »+ CO + S.

75 WEI/TIM EX 218-293  (1.66%0.23)(13) 0 644235 2
k,.
74 SLA/GIL RL 302 9.3(-2) 2/2

kp/tky + ky + k).

77 GRA/GUT RL 248-500 (9.8+0.4)(-2) 2/2
kb/(ka + kb + kc). Within the given T range, the
ratio decreases from 0.098+0.004 to 0.081+0.007.

77 GRA/GUT EX 249-500 (1.75£0.12)(12) 2 1.3
ka + kb + k. Non-linear Arrhenius behaviour.
Within the given T range, k increases from

1.75%1012 to 6.75x1012 cmgmol™1s71.

74 SLA/GIL EX 302 2.41(12) 2
k, + kp + kg.
79 HSU/SHA EX 298 (3.520.5)(10) 2

k.. Flash-photolysis. Laser Resonance-

absorption.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(xef) B-B(ref) units factor

O+ COS + CO + SO (a)
d COZ + 8§ (b)
Oxygen atom + Carbon oxide sulfide

71 KRE RN 300-523  9.82(12) 0 2265 2
k,.

71 KRE/SIM EX 300-523  9.78(12) 0 2265 2
K,

72 BRE/MIL EX 297 (7.2%0.4)(9) 2

k,. Fast-flow technique with EPR detection.

P(Total) = 0.45 torr.

74 KLE/STI EX 263-502 (9,9420.78)(12) 0 2167+28 2
k,.

75 WEI/TIM EX 239-404 (1.2%0.2)(13) 0 2149235 2
k,.

78 YOS/SAI EX 298 (7.1£0.7)(8) 2
k Fast flow-reactor.

a*
Microwave Spectroscopy.
P = 0,13 torr.

80 ROB/SMI EX 286 (1.02%0.12)(10) 2
k,. Pulsed laser photolysis of O3 in excess N,
and in presence of COS.
P(Total) = 100 torr.

82 TOP EX 1200-1800 5.01(13) 0 5527+636 2
ky,. Oxidation of COS behind reflected shock-
waves. Time-of-flight Mass-spectrometry.
P = (1.3-2.7) atm.

81 KRU/WAG 1) EX 298-1900 7.5(13) 0 2755 2
k, + k. M = ar.
n = 0 assumed.

81 KRU/WAG 1) RE 298-1900 7.45(12) 1.0 2057 2

k, * ky,. M = Ar. Recommended k.

The preexponential factor expressed as:

A(T/298)1,

Measurement of O atoms concentration profiles

by Resonance-absorption spectroscopy in shock-

tube. O atoms generated by decomposition

of NZO in Ar.

o(lp) + cos - co + so
Oxygen atom + Carbon oxide sulfide

75 GAU/SNE RL 300 (4.120.6) 2/2
krog: OCID) + 0, + 0 + 0,(12, ")
75 GAU/SNE RN 300 1.81(14) 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) units factor

o + CH3$H - OH + cnss (a)
- H + CHSS(O) (b)
= HS(0) + CH3 (c)
-+ CH3S(0)H (d)
Oxygen atom + Methanethiol
78 KIR/VET EX 300-661 (8.5+1.0)(12) 0 625+36 2
k,. Initial step. Fast-flow reactor.
Supersonic molecular beam. Mass-spectrometry.
78 SLA/BAI EX 254 1.14(12) 2
k,. Fast flow-reactor. Photoionization Mass-
spectrometer. Non-linear Arrhenius behaviour.
k increases to 2.59x101% cm®mol ls71 at 495 X.
81 NIP/SIN EX 298-560 1 1 L 2
ka' Phase-shift. O generated by Hg-photosensi-
tized decomposition of N;0. Gas-chromatography.
1) The Arrhenius plot for the rate constant of
this reaction is sharply curved, but it can
be fitted to the empirical expression:
k = (m) + (n),
where  (m) = (9.15#1.02)x1011  and
(n) = (3.852.40)x10 3exp(-1673£322/T)
76 SLA/GRA EX 300 1.14(12) 2

ky + kg + k.

0 + CN(v=n) + CO + N(*s) (a)
- cot + N(%s) )
- cot + R¢(%D) ()
Oxygen atom + Cyanogen
72 SCH/WOL2 EX 298 8.0(12) 2
k,. Unreported T assumed to be 298 K.

k unchanged from v=0 to v=5, but decreasing

to 6.0x1012 cm3mo1”is™! at v=6.

73 SCH/SCH1 EX 298 1.26(13) 2
ka‘ n =0 to 6.

73 SCH/SCH1 EX 298 6.31(13) 2
k. n=17.

75 ALB/HOY EX 298 (1.2+0.4)(13) 2
k,. T-independent within the T-range 275-387 K.
v =0.

77 SCH/WOL EX 295 (1.1+0.3)(13) 2
ky t+ k.

78 SCH/WOL EX 298 (1.0£0.4)(13) 2

ky, + k.. Resonance-absorption Spectroscopy.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor

O + NCO - NO + CO
Oxygen atom + Cyanato
74 SCH/SCH EX 298 8.91(12) 2

O+ HCN + H + OCN (a)
-+ OH + CN (b)

Oxygen atom + Hydrocyanic acid

82 ROT/LOE2 1) EX 1500-2600  7.23(13) 0 7460 2
K,.

82 ROT/LOE2 1) RL 1500-2600 1.6 2/2
(kg * Kpy k.

82 ROT/LOE2 1) RN 1500-2600  4.34(13) 0 7460 2
ky.

1) M = Ar. Reaction of O atoms with HCN behind re-
flected shock-waves, O atoms generated by fast
NZO decomposition. Atomic-resonance Absorption-
spectrometry. Same data reported in 80 ROT/LOE.
[HCN] = (0.62-4.92)x1013 molec.em™3.

P = 1275 torr.

0o+ CB3NH2 -+ products
Oxygen atom + Methanamine
74 KIR/MER EX 300-450 (2.7+0.3)(12) 0 770+386 2
Flow reactor. Ultrasonic molecular beam.
Mass-spectrometer.
78 ATK/PIT1 1) EX 298-440 5.43(12) 0 830+101 2
78 ATK/PIT1 1) EX 298 (3.4020.34) (11)
1) Flash-photolysis. NO, chemilumcence.

O + CH3ONO + OH + HCHO + NO
Oxygen atom + Nitrous acid methyl ester

75 DAV/THR EX 300-410 1.4(13) 0 2622+241 2

0 + CH3NO, —+ CH,0 + NO, (a)
- OH + CH,NO,, (b)
Oxygen atom + Methane, nitro-
75 CAM/GOO1 EX 295 (1.9+0.3)(9) 2
ky, + ky.

o+ CZO -+ CO + CO
Oxygen atom + Carbon oxide (C,0)
72 SHA/MAS EX 300 5.72(13) 2 1.61

88



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
O + CH=C - CO + CH(AZA)
Oxygen atom + Ethynyl
82 GRE/HOM2 EX 298 =7.0(11) 2
Reaction of the CH=CH/Q/H system, diluted in
NZ/He. O atoms generated by reacting N with
NO. Discharge-flow. Resonance-fluorescence.
P = 2 torr.
0 + CB=CH —+ CO + CH, (a)
= H + CH=C=0 + CH,=C=0 (b)
=~ C=C=0 + H, (c)
Oxygen atom + Ethyne
73 GAE/GLA RN 300 <1.3(11) 2
k,. Upper-limit k.
73 PEE/MAH2 EX 1200-1700 5.2(13) 0 1862 2
ky.
77 VAN/VAN ES 700-1430 6.7(13) 0 2013 2
k,.
81 LOE/ROT EX 1500-2570 1.20(14) 0 3300 2
k,. Oxydation of CH=CH behind shock-waves.
Atomic Resonance-absorption Spectroscopy.
81 TSU/HAS ES 1200-1800 2.00(13) 0 1563 2
ka' M = Ar. Thermal oxidation of CHBOH/OZ
mixtures, behind reflcted shock-waves.
82 ROT/LOE2 EX 1500-2600 1.20(14) 0 3300 2
k,. M = Ar. Reaction of O atoms with CH=CH
behind reflected shock-waves. O atoms generated
by fast N,0 decomposition. Atomic-Rescnance
Absorption-spectroscopy. P = 1275 torr.
[CH=CH] = (2.46-3.69)x101% molec.cm™3.
[N0] = (0.22-2.16)x1017 molec.cm 3,
73 GAE/GLA RN 300 £1.7(11) 2
ky. M= N,.
Limiting high-pressure, upper-limit k.
81 ALE/ARU . EX 298-608 (9.03+0.24)(12) 0 2285x217 2
ky. Recording of O and H atoms under jet
conditions. Resonance-fluorescence.
81 LOE/ROT EX 1500-2570 4.34(14) 0 6100 2
ky. M = Ar. Oxidation of Ethyne behind shock-
waves. Atomic-Resonance Absorption-Spectroscopy.
81 TSU/HAS ES 1200-1800  2.00(13) 0 1564 2

kb' M = Ar. Thermal oxidation of CH30H/02

mixtures, behind reflected shock-waves.

89



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B~B(ref) wunits factor
82 ROT/LOE2 EX 1500-2600 4,34(14) ] 61060 2
ky,. M = Ar. Reaction of O atoms with CH=CH behind *
reflected shock-waves. O atoms generated by fast
N,0 decomposition. Atomic-resonance Absorption-
spectrometry. P = 1275 torr,
[CHECH] = (2.46-3.69)x101% molec.cm™3.
[N0) = (0.22-2.16)x101 molec.om™3.
71 STU/NIK2 1) EX 300 7.89(10) 2 1.1
77 WES/DEH 1) EX 297 (7.2+0.2)(10)
76 HAN/MYE 1) EX 300-408 1.38(13) 0 1500 2 1.23
Discharge-flow . Time-of-flight Mass-spectro-
meter.
81 ALE/ARU 1) EX 298-8608 (1.81+0.18)(13) 0 1624108 2
Recording of O and H atoms under jet conditions.
Resonance-fluorescence.
1y kg + ky.
73 JON/BAYZ EX 296 (8.7+1.5)(10) 2
k, + ky + k.
O + CD=CD -~ CO + CDz (a)
*+ D + CD=C=0 -+ CD,=C=0 (b)
Oxygen atom + Ethyne-dz
71 STU/NIK2 EX 300 7.88(10) 2 1.1
ky + ky,.
0 + CH,=CH, - HCHO + CH, (a)
<+ CHO + CH;  (b)
= CH)=C=0 + H, (c)
- IES (d)
Oxygen atom + Ethene
73 PEE/MAH2 ES 1200-1600 2.5(13) 0 2516 2
ky-
73 GAE/GLA 1) ES 300 =7.0(11) 2
73 HUI 1) EX 232-500 (3.26+0.18)(12) 0 569+186 2
73 KUR/HUI 1) EX 298 4.79(11) 2 1.1
73 PEE/MAH2 1) EX 1200-1700 2.26(13) 0 1358 2
76 MAN/BRA 1) EX 298 (4.51%0.24) (11) 2

Flash-photolysis. Resonance-fluorescence.

P(Total) = 5 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A A/A(ref) B-B(ref) wunits factor
80 SUG/ISH1 1) EX 2986 (6.02%1.20)(11) 2

Pulse-radiolysis. Resonance-absorption.

Predominant path. P = (50-950) torr.

by k.

74 PRU/SLA RL 300 9.5(-1) 2/2
ky/(ky + k).

82 NIC/RAV 2) EX 298 (4.3220.44)(11)

82 NIC/RAV 2) EX 298-500 (7.35x3.73)(12) o] 870+180 2

Arrhenius plot is linear below 500 K, but
exhibits a curvature above 500 K. Measured
k’s above 500 K are: 552 (1.6+£0.2)(12);
695 (2.420.3)(12);
(2.3+0.2)(12);
(2.720.3)(12);
(3.0£0.4)(12);
835 (3.5+0.9)(12);
944 K: (4.2+1.2)(12).

~
(=}
o]

2, ky, + k.. Flash-photolysis. Resonance-
fluorescence. O atoms generated by
Flash-photolysis of 0,.

[CHy=CH3) = (0.01-2.0)x1015 molec.cm™3.
101 ~ (2-4)x10*°% molec.cm 2.
P(Ar) = 100 torr.

82 TEM/WAGZ 3) RL 298 3.5¢-1) 2/2
kp/(kg + ky + ko + kg). P = 0.75 torr.
82 TEM/WAG2 3) RL 298 6.0(-1) 2/2

ky/(ky + ky + k, + kg). P = 3.0 torr.
Reaction of O with Ethene in a isothermal dis-

charge-flow reactor, in He. LMR-spectrometry.

74 PRU/SLA EX 300 (2.290.57)(10) 2
k.
73 GAE/GLA ES 300 =7.0(11) 2

kd' Limiting high-pressure k. M = Nz.
71 ATK/CVE EX 298 (3.0x2.0)(11) 2
k, + ky + k. + ky.

7

[

STU/NIK2 EX 300 3.79(1) 2 1.15

k, +ky + k, + kd.

72 ATK/CVE EX 298-473 8.1(12) 0 87650 2
k, + ky + ko + ky
72 ATK/CVE EX 298 (3.0£0.2)(11) 2

ky t ky, + ko + kg
72 DAV/HUI EX 232-500 (3.26+0.18)(12) 0 569+16 2

k, + ky +k, + ky.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
72 STU/NIK3 EX 298 (3.76+0.38)(11) 2

ky kb + kc + kd.

74 ATK/PIT1 EX 300-392  3.37(12) 0 §30+101 2
kg + Ry + ko + kg,
74 ATK/PIT2 EX 301 (4.0%0.4)(11) 2

ky + kb kg + kg,
74 FUR/ATK EX 298 (4.3£0.5)(11) 2
ky +ky + ko + ky.

74 MCC RL 298 (4.2x1.0)(-2) 2/2
(kg + ky + k, + kd)/kref'
kK ef: O + (CH3)2C=CH, - products.

74 SLA/PRU EX 300 4.64(12) 2

kg + ky + ke + kg,

76 SIN/CVE EX 298-480  (6.890.89)(12) 0 845247 2
k, + kp + kg + ky.

77 ATK/PIT1 EX 298-439  5.56(12) 0 7426101 2 1.1
ko + ky + kg + ky.

77 ATK/PIT1 EX 298 (4.58£0.46)(11) 2

k, + ky + ko + ky.

o+ CD2=CD2 = CDO + CD4 (a)
-+ CD,=C=0 + D, (b)
Oxygen atom + Ethene—dh

73 KUR/HUT EX 298 4.93(11) 2 11
k,.
72 STU/NIK3 EX 298 (3.3720.34)(11) 2
ko + ky.
82 NIC/RavV 1) EX 298 (4.48+0.38)(11) 2
k, + k.
82 NIC/Rav 1) EX 298-500  (7.35$£3.73)(12) 0 870£190 2
k, + k.

Arrhenius plot is linear below 500 K, but
exhibits a curvature above 500 K. Measured
k’s above 500 K are: 523 K: (1.5+0.1)(+12);
595 K: (1.8£0.2)(+12);
708 K: (2.3x0.2)(+12);
811 K: (2.8+0.3)(+12).
1) Flash-photolysis. Resonance-fluorescence, O

atoms generated by Flash-photolysis of 0,.

(CD3=CD2) = (0.01-2.0)x1015 molec.cm™3.
(0] ~ (2-4)x101% molec.cm 3,
P(Ar) = 100 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) units factor

0(1D) + CH,=CH, — products
Oxygen atom + Ethene
79 KAJ/FUE RL 298 (1.8x0.4) 2/2
No,O photolysis. Gas-chromatography.
P(Total) = 200 torr.
Kpeg: OCID) + N0 » N, + 0,

O + CHyCH, + H + CHyCHO (a)
+ CHy + HCHO (b)
Oxygen atom + Ethyl
78 HOY/SIE3 ‘RL 298 (5.0%1.0) 2/2

ka/kb. Nozzle reactor. Mass-spectrometry.

O + CH3CH; ~ HCHO + H, + CH, (a)
- OH + CHyCH, (b)
Oxygen atom + Ethane
71 AVR/KOL1 EX 313-523 (1.23%0.60)(12) 0 2164+352 2
k,.
71 AVR/KOL1 1) EX 313-523 (2.29+1.14)(13) 0 3775+352
71 PAP/ASH 1) EX 300-365 2.75(13) 0 3271+126 2 1.48

80 TAN/KLE 1 EX 416-1048 (1.12%0.04)(14) 0 3949236
Reaction of O atom with Ethane in a Quartz tube.

Flash-photolysis. Discharge-flow. Resonance-
fluorescence. [0] = (1.0-3.0) atoms.cm °.
Pressure-independent k.
82 CAY/PEE 1) EX 600-1030 (1.9%0,8)(14) 0 48061159 2
Discharge flow. Molecular beam sampling.
Mass-spectrometry.

1
) ky.

o(lp) + CHyCH, -+ OH + CH,4CH,
Oxygen atom + Ethane
74 MIC/PAR RL 300
Kpep: OC'D) + (CHy),C - products.
76 FLE/HUS EX 300
81 PRA/PAU RL 298

(5.12+0.05)(~1) 2/2

(4.39+0.48)(14) 2

(1.24%0.06)(1) 2/2
Photolysis of OZ/CHSCHB mixtures diluted in He.

P(0y) >15 torr. P(He) = 600 torr.

keer = 0(1D) + 0, » 038 + 0,

O+CEIC=0-+CO+CO+H

Oxygen atom + Ethenyl, 2-oxo-

73 JON/BAY1 EX 298 (1.2%0.3)(12) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

O + CH,=C=0 -+ products
Oxygen atom + Ethenone (Ketene)
73 JON/BAY2
74 MAC/THR2
The predominant step is: O + CH,=C=0 -+ CHO + CHO
75 GAF/ATK1 1) RL 296 (2.4%0.2)(-2) 2/2
kiegg: O+ CH=CHCH2CH2CH2 =+ products.
75 GAF/ATK1 1) RN 286 (2.78+£0.35)(11) 2

296 (1.7£0.4)(11) 2
293 (3.4x0.3)(11) 2

R &

Determined relative to the reaction:
o+ CH=CHCH2CHZCH2 = products.
) Competitive technique. Static high-vacuum tech-
nique. O atoms generated by Hg-photosensitized
dissociation of NZO. Gas-chromatography.

O + CH4CHO - OH + CH,CO (a)
= OH + CH,CHO  (b)
= HCHO + H, + CO (c)
= CO, + Hy + CH, (d)
Oxygen atom + Acetaldehyde
71 AVR/KOL2 1)
74 MAC/THR1 1)
77 MIC/LEE 1)

373-428 1.60(10) 0 604 2
300 (2.88+0.3)(11)
298 (2.95+0.30)(11)

RRR

Discharge-flow. Resonance-fluorescence.

77 SIN/IRW L) ES 298-472 (7.00£1.40)(12) 0 97777 2
Phase-shift,

81 MoR1 1) EX 298 (2.9£0.4)(11) 2
Discharge-flow. Time-of-flight. Mass-spectrome-
try. Gas-chromatography.

1y k,.

77 SIN/IRW EX 298-472 (7.21£1.49)(12) 0 98677 2
k, + k. Phase-shift.

71 AVR/KOL2 EX 373-428 4.28(12) 0 2919 2
ky .

71 AVR/KOL2 EX 373-428 8.79(10) 0 1158 2

o+ A -som+ A

Oxygen atom + Oxirane (Ethylene epoxide)
78 BOG/HAN 1) EX 298-691 1.91(12) 0 264275 2 1.20
Suggested realistic error limits are: a factor

of 3 at 300 K and a factor of 1.5 AT 700 k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes ' Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
78 BOG/HAN 1) RL 482-691 (9.0£2.0)(1) 0 -735+116 2/2

O
. D
krog: O+ %v&q? Tt Dy
1y Discharge-flow. Mass-spectrometry. Photometry.

0 + HC(0)OCH3 -+ OH + C(O)OCHy
Oxygen atom + Formic acid methyl ester (Methyl formate)
81 MOR1 EX 298 (5.6x1.1)(9) 2
Discharge-flow. Mass-spectrometry.
82 FAU/HOY EX 288 (6.4%2.5)(8) 2
Reaction of O with HCOOCH3 in a flow-system.
P = (4-8) torr. [0] = (2.2-6.6)x101% molec.cm™3.

0 + CHyCH,OH - OH + CH,CHOH (a)
-+ OH + CHZCHZOH (b)
-+ OH + cnacnzo {c)
-+ HCHO + CHZ + HZO (d)
- H,y0 + CH3CBO (e)
Oxygen atom + Ethanol
76 OWE/ROS EX 301-438 4.17(8) 0 758+204 2 1.12
ka‘ Flow reactor.
71 AVR/KOL2 1) EX 343-413 1.87(13) 0 2944 2
81 WAS 1) EX 298 (1.02+0.18)(11) 2

Fast-flow reactor. Mass-spectrometry. O atoms
generated by a He/Oz mixture, by a microwave-
discharge.
P(Total) = (3.73-3.88) torr.
1
)k, tky k.

71 AVR/KOL2 EX 343-523 3.43(11) 0 1334 2
kg

71 AVR/KOL2 EX 343-413 7.47(11) 0 1485 2
k

0 + CD3CD,0H + OD + CD4CDOH (a)
= 0D + CD,CD,0B  (b)
~+ OH + CD4CD,0 (c)
Oxygen atom + Ethan-ds-ol
81 WAS EX 298 (6.62%2,41)(10) 2
k, + kj, + k,. Fast-flow reactor. Photoionization
Mass-spectrometry. O atoms genergted in a He/o2
mixture, in a microwave-discharge.

P(Total) = 3.73 mtorr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

0o+ (CH3)20 -+ OH + CBZOCHa
Oxygen atom + Methane, oxybis- (Dimethyl ether)
72 LEF/MEA EX 217-366 (5.0+£1.03(12) 0 1434x101 2
82 FAU/HOY EX 298 (2.320.7)(10) 2
Reaction of O with HCOOCHa in a flow-system.
{0] = (2.2-6.0)x10%* molec.cm 3.
P = (41-101) torr.

o+ S =50+ CHCH,

Oxygen atom + Thiirane (Ethylene episulfide)
76 LEE/TIM EX 298-478 (8.07+0.54)(12) 0 18+20 2

0 + CH3CH,SH.~ OH + CH4CH,S (a)
-+ HS(O) + CHSCHZ (b)
= H + CH3CH,S(0) (c)
-+ CH3CH,S(0)H (d)
Oxygen atom + Ethanethiol (Ethyl mercaptan)
78 KIR/VET EX 304-421 (5.75+0.3)(12) 0 391+18 2
ka' Initial step in a suggested mechanism.
Supersonic molecular beam.
Fast flow-reactor.
Mass-spectrometry.
78 SLA/BAI EX 257 1.83(12) 2
k,. Fast flow.
Photoionization Mass-spectrometry.
Non-linear Arrhenius behaviour.
k increasing to 3.19x1012 cm3mo17ls™1
at 495 K.
81 NIP/SIN EX 298-560 1, 1y 1 2
ka. Phase-shift technique. 6 atoms generated by
Hg-photosensitized decomposition of N,O.
Gas-chromatography.
1) The Arrhenius plot for k of this reaction is
sharply curved, but it can be fitted to the
empirical expression:
k = (m) + (n),
where: (m) = (1.37%0.07)x1012  ang
(n) (8.73:4,46)x1013exp('2075i268/T)

76 SLA/GRA EX 300 1.69(12) 2
ky + ko + Ky,
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data

type

T/K

k,k/k(ref),
A A/A(ref)

B,
B~B(ref)

k,A k err.

units factor

0 + (CH3),S ~ CH;S(0) + CH3 (a)
nd CH30 + CH3S (b)
Oxygen atom + Methane, thiobis- (Dimethyl sulfide)
78 SLA/BAI EX
k,. Fast flow. Photoionization Mass-spectro-
metry. Possible non-linear Arrhenius behaviour.
k decreasing to:
2.17x10%% cmPmo171s71 at 403 K.
80 LEE/TAN1 EX
ka‘ Fast-flow. Resonance-fluorescence.
81 NIP/SIN EX
k,. Phase-shift.
O atoms formed by Hg-photosensitized
decomposition of NZO' Gas-chromatography.
74 cap/wic 1) EX
76 LEE/TIM 1) EX
76 SLA/GRA 1) EX
by, + Ky

O + CH3SSCH3 -+ products
Oxygen ;tom + Disulfide, dimethyl-
80 LEE/TAN2 EX
Discharge fast-flow. Resonance-fluorescence.
P = (0.52-2.60) torr.
81 NIP/SIN EX
Phase-shift. O atoms formed by Hg-photosensi-

tized decomposition of NZO. Gas-chromatography.

0 + CHyCN + OCN + CH,
Oxygen atom + Acetonitrile
77 BON/TIM
77 BON/TIM 1)
77 BOoN/TIM 1)

RN

1 . -
) Kpog: O + CD5CN ~ OCN + CDgy

O + CH3CH,RH, + products
Oxygen atom + Ethanamine
74 KIR/MER EX
Flow reactor. Ultrasonic molecular beam.
Mass-spectrometer.
78 ATK/PIT1 1) EX
78 ATK/PIT1 1) EX

1) Flash-photolysis. NO, chemiluminescence.

252

272-472

298-560

300

268-424

300

270-329

298-560

383-500

383

423

300-4350

288-440
299

a7

3.79(13)

(7.71%0.72)(12)

(6.69£0.72)(12)

3.3(11)

(8.55+0.42)(12)

3.79(13)

(1.280.13)(14)

(2.62+0.42)(13)

(4.38+£1,05)(11)
(1.2+0.3)
(1.5+0.6)

(3.9+0.3)(12)

6.81(12)
(8.01+0.84)(11)

-404130

-480x41

-366x16

-251261

2401+101

529224

642x101

2/2
2/2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) wunits factor

O + (CH3),NH + products
Oxygen atom + Methanamine, N-methyl-
74 KIR/MER EX 300 3.2(12) 2
Ultrasonic molecular beam.
Mass-spectrometer.

Flow reactor.
78 ATK/PIT1 1) EX 298-440 9.15(12) 0 2771101

78 ATK/PIT1 1) EX 298 (3.6920.37)(12)

[

1) NO, chemiluminescence.
Flash-photolysis.

O + CH3CH,ONO ~+ OH + CH3CHO + NO
Oxygen atom + Nitrous acid ethyl ester
75 DAV/THR EX 300-410 2.6(13) 0 24423241 2

0 + 0=C=C=C=0 -+ CO + CO + CO
Oxygen atom + 1,2-Propadiene-1,3-dione
74 PIL/WAG EX 250-450 (1.0£0.2)(13) 0 1100£170 2

0(Ip) + 0=C=C=C=0 =+ CO + CO + CO
Oxygen atom + 1,2-Propadiene-1,3-dione
73 HEI/HUS2 EX 300 (2.41%0.24)(14) 2

0 + CH4C=CH -+ CO + CE3CH (a)
- H + [C4H,;0] (b)
Oxygen atom + 1-Propyne
73 HER EX 275-360 1.6(13) o} 1010 2
ky.
Assumed to pass through a vibrationally
excited intermediate:
2-Methyloxirene.
74 HER/WAG EX 290-360 1.3(13) 0 1007x201 2
kg
Isothermal flow-system.
P = (5-40) torr.
81 ALE/DUB 1) EX 295-545 (3.61%£1.20)(12) 0 13234217 2
k-
81 ALE/DUB 1) EX 295-545  (8.43%2.42)(12) 0 866x108 2
koverall-
1) Recording of O and H atoms under jet conditions.
Resonance-fluorescence.
75 ARR/COX EX 288-600  (1.39+0.36)(13) 0 981x352 2
Koverall:
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

0 + CHy,=C=CH, ~+ CO + CH,=CH, (a)
~+ H + [C3H301 (b)
Oxygen atom + 1,2-Propadiene (Allene)

72 HER/WAG EX 275-375  7.8(12) 0 805 2 1.3
k,.
73 HER EX 275-360  7.8(12) 0 806 2

k,. Assumed to pass through a vibrationally

excited interediate:

Methyleneoxirane.

74 HAV 1) RL 298 6.6(-1) 2/2
kpeg: O + CH3CH,CH=CHy — products.

74 HAV 1) RL 298 1.97¢-1) 2/2
kpgg: O F (CH3),C=CH, ~ products.

[y
~r

ka/kref' Two vibrationally excited precursors
are suggested:

Methyleneoxirane, or Cyclopropancne.

80 ALE/ARU2 EX 295-860 6.63(12) 0 1535151 2
kb‘ Resonance-fluorescence.
77 ATK/PIT2 2) EX 297-439 1.23(13) 0 883x101 2 1.1
77 ATK/PIT2 2) EX 298 (6.44x0.66)(11)
79 NIP/SIN 2) EX 287-574 (1.80%0.25)(13) 0 94154

Modulated, Hg-sensitized Nzo decomposition.
Phase-shift.

80 ALE/ARU2 2) EX 295-860 1.02(13) 0 956+101 2
Resonance-fluorescence.
2
) koverall'
0 + CH,CB=CH, + 0} (a)
3
2 I\ H,
~+ OH + CH,CH=CH,, (b)
~+ CH3CHO + CH,: (c)

~ HCHO + H, + CH=C: (d)
Oxygen atom + 1-Propene

72 KUR1 EX 201-424 (2.51x0.20)(12) 0 38+22 2
ka, or possibly kb.

73 GAE/GLA RN 300 =2.9(12) 2
ka' M= NZ' Estimated k.

73 HER EX 275-360 4.2(12) 0 253 2
k,. '

71 AVR/KOL1 EX 373-583 7.23(12) 0 2718 2
ky, - .

71 AVR/KOL1 EX 361-483 5.06(10) 0 755 2
k

c
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
71 AVR/KOL1 EX 361-483 5.42(11) 0 1258 2
ky-
71 ATK/CVE 1) EX 288 (1.18%0.06)(12) 2
71 STU/NIK2 1) EX 300 2.17(12) 2 1.1
72 ATK/CVE 1) EX 298-473 6.7(12) 0 51850 2
72 ATK/CVE 1) EX 298 (1.18+0.06)(12) 2
73 GAE/GLA 1) RN 300 =2.7(12) 2
74 ATK/PIT1 1) EX 300-392 2.08(12) 0 0151 2
74 ATK/PIT2 1) EX 300 (2.01x0.22)(12) 2
74 FUR/ATK 1) EX 298 (2.0220.17)(12) 2
75 GAF/ATK1 1) RN 296 2.10(12) 2
76 SIN/CVE 1) EX 298-480 (7.58%£0.42)(12) 0 363+20 2
77 ATK/PIT1 1) EX 298-439 6.32(12) 0 258101 2 1.1
77 ATK/PIT1 1) EX 299 (2.69%0.27)(12) 2
77 MIC/LEE 1) EX 298 (2.3840,25)(12) 2

Resonance-fluorescence.
Discharge-flow.
80 suG/IsH1 1) EX 296 (2.83x£0.18)(12) 2
Resonance-absorption.
Pulse-radiolysis.
P = (50-950) torr.
82 BIE/HAR 1) EX 298 (2.65£0,36)(12) )
Photoionization Mass-spectrometry.
Discharge-flow system.
P(Total) ~ 2 torr.

1
) koverall'
74 MCC RL 288 (2.0£0.5)(-1) 2/2

koverall/kref'
kief: Ot (CH3),C=CH, = products.
75 GAF/ATK1 RL 296 (1.81£0.10)(-1) 2/2
koverall/kref‘
Competitive technique. Static system.
O-atoms generated by Hg-photosensitized
dissociation of N,O.
Gas-chromatography.
kpgg: O+ CH=CHCH,CH,CH, + products.

0(1D) + CH3CH=CH2 -+ products
Oxygen atom + 1-Propene
79 KAJ/FUE RL 298 (5.0x1.0) 2/2
N,0 photolysis. Gas-chromatography.
Kpoe: 0CID) + N,0 = N, + 0,
P(Total) = 200 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

o+ A ~om+ A

Oxygen atom + Cyclopropane
76 LEE EX 298-478 (3.31x0.42)(12) 0 312060 2

0 + CH;CH,CH, -+ H + CH3CH,CHO (a)
-+ HCHO + CH4CH, (b)
Oxygen atom + Propyl
79 HOY/SIE3 RL 298 (6.0£1.5) 2/2
ka/kb. Low pressure nozzle reactor.

Mass-spectrometry.

O + (CH3),CH » H + (CH3),CO0 (a)
~+ CHy + CH3CHO (b)
Oxygen atom + Ethyl, l1-methyl- (Isopropyl)
79 HOY/SIE3 RL 298 (1.020.2) 2/2
k,/ky,. Low pressure nozzle reactor.

Mass-spectrometry.

O + CH4CH,CH; ~+ OH + (CH3),CH (a)
+ OH + CHZCH,CH, (b)

Oxygen atom + Propane

75 HAR/BUR EX 329 (3.940.7)(10) 2
Ky + k-
81 JEW/HOL EX 306 (4.7£0.8)(9) 2

ka + kb. Discharge-flow reactor. O atoms pro-

duced by reacting N with NO. Gas-chromatography.

o(1p) + CH,CH,CH; + OH + (CHy),CH (a)
-+ OH + CHSCHZCHZ (b)
Oxygen atom + Propane

75 GAU/SNE 1) RN 300 4.82(14) 2
76 FLE/HUS 1) EX 300 (5.72£0.80)(14) 2
1y k + Ky
74 MIC/PAR RL 300 (6.52%0.27)(-1) 2/2
(ky + kp)/Kpeg-
Kpee: O(1D) + (CH3),C = products.
75 GAU/SNE RL 300 (1.08+0.20)(1) 2/2
(ka + kb)/kref'

kpeg: OC'D) + 0, » 0 + 0,15,
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B~B(ref) units factor
81 PRA/PAU RL 298 (1.34x20.04)(1) 2/2
(k, + k) /Ky o Photolysis of O,/Propane mix-
tures in He. P(0y) >15 torr. P(He) = 600 torr.
Kper = 0C1D) + 0, =~ 03P) + 0,
o+ CH2=CBCHO - products
Oxygen atom + 2-Propenal (Acrolein)
72 CAD/LIN EX 300-480 (4.7%£1.6)(12) 0 1007+151 2
75 GAF/ATK1 RL 296 (2.020.2)(~2) 2/2
Kyt 0+ (:i7 -+ products.
75 GAF/ATK1 RN 296 (2.3+0.23)(11) 2
75 GAF/ATK2 RL 286 (2.0£0.2)(-2) 2/2
75 GAF/ATK2 1) RN 296-423 1.4(13) 0 1208x136 2
75 GAF/ATK2 1) RN 206 (2.32£0.23) (11) 2
1) Competitive technique. Static system. O atoms
generated by Hg-photosensitized dissociation of
N,0. Gas-chromatography. k determined relative
to the reaction:
0+ (::7 - products, -~
and placed on an absolute basis by using the k
expression from the literature, for the reaction:
O + CH3CH=CH, = products. Supersedes 75 GAF/ATKI.
0o+ CH2=CBOC33 -+ products
Oxygen atom + Ethene, methoxy-
77 ATK/PIT2 EX 297-439 3.81(12) 0 -38+101 2 1.1
77 ATK/PIT2 EX 297 (4.30£0.43)(12)
o+ CH3CBZCHO -+ OH + CﬂacEZC) (a)
-+ OH + CH3CHCHO (b)
-+ OH + CH,CH,CHO (c)
Oxygen atom + Propanal
72 CAD/LIN EX 300-480 (8.5%2.8)(13) 0 1912+252 2
k, +ky + ke.
77 SIN/IRW 1) ES 298-472 (5.67+0.51)(12) 0 777+31 2
k,.
77 SIN/IRW 1) EX 298-472 (7.78+0.75)(12) 0 869+33 2
ka + kb + kc'

1) Phase-shift technique.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor

0 + (CH3),C0 + OH + CHyCOCH,
Oxygen atom + 2-Propanone
72 AZA/GYU EX 873 8.43(10)
76 AMB/BRA EX 2988-5621 4.27(12) 0 2863x84
Discharge-flow. ESR detection.
76 LEE EX 298-478 (1.86£0.37)(12)
77 LEE/TIM EX 298-478 (1.8+0.4)(12)
82 FAU/HOY EX 298 (6.8+2.9)(8)
Reaction of O with HCOOCH3 in a flow-system.
[0] = (3.3-4.0)x10%% molec.cm™3,
P = (5~10) torr.

N

1.28

2536x101 2
2536+91

o o

O + HC(0)OCH,CH; + OH + C{O)OCH,CH,
Oxygen atom + Formic acid ethyl ester (Ethyl formate)
82 FAU/HOY EX 298 (1.0+£0.4)(9) 2
Reaction of O with HCOOCHS in a flow-system.
[0} = (2.2-7.2)x10%* molec.em™3.
P = (5~17) torr.

0 + CH3C(0)OCHy -+ OH + CH,C(O)OCH, (a)
=+ OH + CH,C(0)OCH; (b)
Oxygen atom + Acetic acid methyl ester (Methyl acetate)
82 FAU/HOY EX 298 (4.9£2.0)(8) 2
k, * ky,. Reaction of O with HCOOCH,
in a flow-system. P = (4-8) torr.
[0} = (3.3-7.8)x10* molec.cm™3.

0 + CH4CH,CH,0H + OH + CH,CH,CHOH (a)
~+ OH + CH4CH,CH,0 (b)
Oxygen atom + 1-Propanol
79 AYU/ROS EX 463-308 7.92(11) 0 1500£165 2 1.10
k, + ky,. Initial steps in a suggested mechanism.
Fast-flow system. Microwave-discharge.

Gas~chromatography. Mass-spectrometry.

0 + (CH3),CHOH + OH + (CH;),COH (a)
= OH + (CH3),CHO (b)
Oxygen atom + 2-Propanol
79 AYU/ROS ' EX 306-428 3.19(11) [4} 1100143 2 1.07
ka + kb' Initial steps in a suggested mechanism.
Gast-flow system, Microwave-discharge.

Gas-chromatography. Mass-spectrometry.
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Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

0 + CH4CH,CH,SH -+ OH + CH,CH,CH,S
Oxygen atom + 1l-Propanethiol (Propyl mercaptan)
78 KIR/VET
Initial step in a suggested mechanism.
Supersonic molecular beam.
Fast-flow reactor.

Mass~spectrometry.

0+ (CH3)3N -+ products
Oxygen atom + Methanamine, N,N-dimethyl-
74 XIR/MER
Ultrasonic molecular beam.
Mass-spectrometer.
Flow reactor.
78 ATK/PIT1 1)
78 ATK/PIT1 1)
1) RO, che&iluminescence.

Flash-photolysis.

0 + CH=CC=CH - products
Oxygen atom + 1,3~Butadiyne
73 JON/BAY2
75 HOM/SCH

o+ CH,=CHC=CH - products
Oxygen atom + 1-Buten-3-~yne
75 HOM/SCH

Q + CH4CH,C=CH - CO + CﬂacH=CHZ
Oxygen atom + 1-Butyne
75 HER/WAG1
77 UMS/LIN
CO laser resonant absorption.

NOZ Flash-photolysis.

o+ C33CECC33 - CO + CH3CH=CHZ
Oxygen atom + 2-Butyne
75 HER/WAG2
77 UMS/LIN
CO laser resonant absorption.

N02 Flash-photolysis.

EX 303-421

EX

EX
EX

EX
EX

EX

EX
EX

ES
EX

298-440
298

296
297-343

295

290-357
298

290-360
288

104

(8.33+0.54)(12)

9.4(12)

6.50(12)
(1.33+0.13)(13)

(1.6x0.5)(12)
8.0(13)

(2.85+0.10)(12)

1.7(13)
5.0(11)

6.0(13)
1.6(12)

49422

209+101

1230

2

2



4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B~B(ref) wunits factor
O + CHyCB=C=CH, ~+ products
Oxygen atom + 1,2-Butadiene
74 HAV RL 298 1.39 2/2
ki of: O + CH3CH,CH=CH, =+ products.
74 HAV RL 288 4.3(-1) 2/2
kpggr O+ (CH3),C=CB, -+ products.
0 + CH,=CHCH=CH, — products
Oxygen atom + 1,3-Butadiene
74 MCC RL 288 (8.6+3.5)(-1) 2/2
kpgr: O + (CHy),C=CH, —+ products.
77 ATK/PIT2 EX 297-439 1.36(13) 53101 2 1.1
77 ATK/PIT2 EX 297 (1.1720.11)(13)
79 NIP/SIN EX 299-488 (1.25+0.13)(13) 0
Hg-sensitized N,O decomposition.
Phase-shift.
80 SUG/ISH1 EX 296 (1.20+0.12)(13) 2
Pulse-radiolysis. Resonance-absorption.
P = (50-950) torr.
O + CH43CH,CH=CH, -+ products
Oxygen atom + 1l-Butene
71 ATK/CVE EX 298 (1.55%0.12)(12) 2
71 HUI/HER EX 259-493 (8.79+0.90)(12) 382+30 2
72 ATK/CVE EX 298-473 6.1(12) 408+50 2
72 ATK/CVE EX 298 (1.55+0.12)(12) 2
72 HUI/HER2 EX 180-491 1 1 1y 2 1.6
Flash-photolysis. Resonance-fluorescence.
1) Curved Arrhenius plot. Authors give two
additive empirical exponential terms:
kK, = (2.231.08)x101%exp(-25£105/T)
and kp = (9.64x5.42)x10 2exp(-9912216/T)
in units of emSmol ls71.
They ascribe ka O-atom addition and ky,
to H-abstraction.
74 FUR/ATK EX 298 (2.40+0.32)(12) 2
74 HAV RL 298 2.3(-1) 2/2
kpef: O + (CHg),C=CH, - products.
74 MCC RL 298 (1.820.7)(-1) 2/2
kpeg: O + (CH3),C=CH, -+ products.
76 SIN/CVE EX 298-480 (7.21+0.44)(12) 333+23 2
77 ATK/PIT1 EX 298-439 8.37(12) 335%101 2 1.1
77 ATK/PIT1 EX 299 (2.73+0.28)(12)
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4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
80 SUG/ISH1 EX 296 (2.83x0.30)(12) 2

Pulse-radiolysis. Resonance-absorption.

P = (50-850) torr.

O + cis-CH;CH=CHCH, ~+ products
Oxygen atom + 2-Butene, (2)-

73 DAV/HUI EX 268-443 (5.84x0.58)(12) 0 -181+32 2

74 FUR/ATK EX 298 (9.00+1.76)(12) 2

74 HAV RL 298 8.5(-1) 2/2
kpgf: O + (CH3),C=CH, - products.

74 MCC RL 298 (7.9£2.5)(-1) 2/2
kgt O+ (CH3),C=CH, - products.

76 SIN/CVE EX 298-480  (6.68x0.23)(12) 0 -135+13 2

77 ATK/PIT1 EX 288-439 7.28(12) 0 -118+101 2 1.1

77 ATK/PIT1 EX 299 (1.09+0.11)(13) 2

80 SUG/ISH1 EX 296 (1.20+0.18)(13) 2

Pulse-radiolysis. Resonance-absorption.

P = (50-950) torr.

oclpy + ¢is-CH,CE=CHCH; - products
Oxygen atom + 2-Butene, (Z)-
79 KAJ/FUE RL 298 (7.2+1.5) 2/2
N,0 photolysis. Gas-chromatography.
kpge: OCID) + N0 + N, + 0,
P(Total) = 200 torr.

O + trans-CH;CH=CHCH3 ~ products
Oxygen atom + 2-Butene, (E)-

74 MCC RL 298 (1.25%0.35) 2/2
kpog: O+ (CH3),C=CH, - products.

77 ATK/PIT1 EX 298-439 1.36(13) 0 -10£101 2 1.1

77 ATK/PIT1 EX 299 (1.42+0.14)(13)

80 SUG/ISH1 EX 2986 (1.39+0.18)(13) 2

Pulse-~radiolysis. Resonance-absorption.

P = (50-950) torr.

0(1p) + trans-CHyCH=CHCH, + products
Oxygen atom + 2-Butene, (E)-
79 KAJ/FUE RL 298 (4.9£1.0) 2/2
N20 rhotolysis. Gas-chromatography.
Kpeg: OCID) + N0 » N, + 0,
P(Total) = 200 torr.
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4., Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B~B(ref) wunits factor

0 + (CH3),C=CH, -+ products

Oxygen atom + 1-Propene, 2-methyl-
71 ATK/CVE EX 298 (6.2+1.5)(12)
72 ATK/CVE EX 298-473 6.3(12) 0 0+201
72 ATK/CVE EX 298 (6.2+1.5)(12)
74 FUR/ATK EX 298 (9.85+1.34)(12)
76 SIN/CVE EX 298-480 (8.74x0.53)(12) 0 -51+22
77 ATK/PIT1 EX 298-438 1.06(13) 0 43£101
77 ATK/PIT1 EX 298 (9.22+0.11)(12)
80 SUG/ISH1 EX 296 . (1.02x0.12)(13)

NDONNDND DN N

Pulse-radiolysis. Resonance-absorption.

P = (50-950) torr.

o(lp) + (CH3)C=CH, - products
Oxygen atom + 1-Propene, 2-methyl-
79 KAJ/FUE RL 298 (3.7£1.0) 2/2
NZO photolysis. Gas-chromatography.
P(Total) = 200 torr.
Kpee: OC('D) + N0 + N, + 0,

0 + (CHy),C=CHD -+ products
Oxygen atom + 1~Propene-1~d1, 2-methyl-
76 HAV/HUN RL 298-302 (1.03%0.01) ¢} 0 2/2
kref’ 0+ (CH3)2C=CH2 =+ products.

o+ (CH3)20=CD2 ~ products
Oxygen atom + 1-Propene, 1,1-d2, 2-methyl-
76 HAV/HUN RL 288-302 (1.05+0.01) 0 0 2/2
kref: 0+ (CH3)ZC=CH2 =+ products.

O + (CH3),CHCH, » H + (CH3),CHCHO (a)
-+ HCHO + (CH3),CH (b)
Oxygen atom + Propyl, 2-methyl-
79 HOY/SIE3 RL 298 (7.0£2.0) 2/2

k,/ky,. Low pressure nozzle reactor.

0 + (CH3)4C » OH + (CHy),C=CH, (a)
-+ CHz + (CH3),CO (b)
Oxygen atom + Ethyl, 1,i-dimethyl-
80 WAS/BAY RN 297 (5.24%1.14)(14) 2
ka + kb' Fast-flow reactor system. Photoioni-
zation Mass-spectrometer. k measurements by

Stern-Volmer plots. P(Total) = (1.8-5.7) torr.



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

O + CH,CH,CH,CHy - OH + CH,CH,CH,CH, (a)
< OH + CHyCH,CHCH; (b)

Oxygen atom + Butane

71 PAP/ASH 1 EX 300-3865 1.66(13) 0 2280+121 2 1.45
74 ATK/PIT2 1, EX 301 (1.88+0.20)(10) 2

77 ATK/PER1 1) EX 298-438 1.51(13) 0 2099+151 2

77 ATK/PER1 1) EX 298 (1.32+0.24)(10) 2

1) ko + Xy

o(lp) + CH,CH,CH,CH, + products
Oxygen atom + Butane
74 MIC/PAR RL 300 (8.63%0.33)(-1) 2/2
Kpoe: O(ID) + (CHy),C + products.

O + (CH3)3CH + OH + (CHy)3C (a)
= OH + (CH3),CHCE, (b)
Oxygen atom + Propane, 2-methyl-
80 WAS/BAY EX 297 (6.02+1.20)(10) 2
ko + ky. Fast-flow. Photoionization Mass-
spectrometer. P(Total) = (1.8-5.7) torr.
82 JEW/HOL EX 307 (7.9+1.4)(10) 2
k, + ky. Reaction of O with Isobutane.
Discharge-flow. Gas-chromatography.
P = (2-4) torr.

O + CH;CH=CHCHO - products
Oxygen atom + 2-Butenal (Crotonaldehyde)

74 CAD/WIC EX ~300 2.0(13) 0 1158 2
74 CAD/WIC EX 300 5.0(11) 2
75 GAF/ATK1 RL 296 (4.420.5)(-2) 2/2
Kpof: 0+ (::7 = products.
75 GAF/ATK1 RN 296 (5.10£0.58)(11) 2
75 GAF/ATK2 RL 296 (4.4%0.5)(-2) 2/2
75 GAF/ATK2 1) RN 296-423  1.5(13) 0 996165 2
75 GAF/ATK2 1) RN 296 (5.1020.58)(11) 2

Competitive technique. Static system. O atoms
generated by Hg-photosensitized dissociation
of N,0. Gas-chromatography.

k determined relative to the reaction:

o+ (::7 - products,

108



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/X
type

k,k/k(ref),
A,A/A(ref)

B, k,A k err.

B-B(ref) wunits factor

and placed on an absolute basis by using the k
expression from the literature, for the reaction:

o+ CH3CH=CH2 =+ products. Supersedes 75 GAF/ATK1,

0 + CH;CH,CH,CHO + OH + CH5CH,CH,CO
~+ OH + CHyCH,CHCHO
-+ OH + CHyCHCH,CHO
~ OH + CH,CH,CH,CHO
Oxygen atom + Butanal
74 JAF/wWaAN 1)
77 SIN/IRW 1)
Phase-shift.
1y x,.
77 SIN/IRW
k, + ky + kg + kyq.
Phase-shift.

(a)
(b)
(c)
(d)

O + (CHy),CHCHO ~ OH + (CH3),CHCO  (a)
= OH + (CH3),CCHO  (b)
~ OH + CH,CH(CHz)CHO (c)

Oxygen atom + Propanal, 2-methyl-
77 SIN/IRW
ky.
Phase-shift.
77 SIN/IRW
k, + ky + kc‘
Phase-shift.

O + (CH3CH,),0 ~ OH + CHZCHOCH,CH; (a)
+ OH + CH,CH,OCH,CH; (b)

Oxygen atom + Ethane, 1,1’-oxybis-
82 FAU/HOY

ka + kb' Reaction of O with HCOOCH4 in a

flow~system. P = (12-50) torr.

[0] = (3.3-4.0)x10(14) molec.cm 3.

S
o+ ‘\ /7 -+ products

Oxygen atom + Thiophene
81 LEE/TAN

Discharge-flow system. Resonance~fluorescence.

(01, = (0.5-1.0)x101? atoms.cm™2,

ES 298
ES 298-472

EX 298-472

ES 298-472

EX 298-472

EX 298

EX 262-448

108

1.5(11)
(6.23+0.13)(12)

(8.99+0.56)(12)

(7.18+0.87)(12)

(7.92+1.02)(12)

(8.7+3.5)(10)

(2.01+0.20)(13)

0

0

71948 2

857x20 2

70043 2

727146 2

56930 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

O + CH;CH,CH,CH,SH - OH + CH4CH,CH,CH,S
Oxygen atom + 1l-Butanethiol (Butyl mercaptan)
78 KIR/VET EX 306-419 (5.78+£0.33)(12) 0 32118 2
Initial step in a suggested mechanism.
Supersonic molecular beam.
Fast flow-reactor.

Mass-spectrometry.

0 + NCC=CCN -+ NCCO + CCN
Oxygen atom + 2-Butynedinitrile
72 HAN/OBE1 EX 298 (6.63+1.81)(8) 2
Predominant first step. Discharge-flow reactor.
Time-of-flight Mass-spectrometry.
P(Total) = 137 torr,
76 HAN/MYE EX 300-408 7.94(12) 0 2768+554 2 5.01
Predominant first step. Discharge-flow reactor.
Time-of-flight Mass-spectrotry.
P = (0.73-1.10) torr.

0 + CHyCH,CH,C=CH ~ col + cu,CH,CH,CH:
Oxygen atom + 1-Pentyne
80 SHA/BUR EX 293 (4.9£0.6)(11) 2

Flash-photolysis. CO laser Resonance-absorption.

O + (CH3),C=C=CH, - products
Oxygen atom + 1,2-Butadiene, 3-methyl-
74 HAV RL 298 7.8(-1) 2/2
kpog: O+ (CH3),C=CHCH4 ~ products.

o+ @ -+ products

Oxygen atom + Cyclopentene
75 GAF/ATK2 RN 286-423 5.6(12) 0 -216x40 2
Competitive technique. Static system. O atoms
generated by Hg-photosensitized dissociation
of N,0. Gas-chromatography. k placed on an
absolute basis by using the k expression
from theliterature, for the reaction:
0 + CH,CH=CH, - products.
Supersedes 75 GAF/ATK1.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) units factor

o+ [>x<j - products

Oxygen atom + Spiropentane
72 HUI/HER3 EX 337-8652 3.88(13) 0 2880%100 2 1.26

Discharge-flow. Mass-spectrometry.

0 + CH3CH,CH,CH=CH, ~+ products
Oxygen atom + 1-Pentene
82 BIE/HAR EX 298 (2.83x£0.30)(12) 2
Photoionization Mass-spectrometry.
Discharge-flow.
P(Total) ~ 2 torr.

0 + (CH3),CHCH=CH, -+ products
Oxygen atom + 1l-Butene, 3-methyl-
74 MCC RL 298 (2.2+0.5)(-1) 2/2 1.2
k.gg: O + (CHy),C=CH, + products.
76 SIN/CVE EX 298-480 (6.02+0.44)(12) 0 266+26 2

0 + (CH3),C=CHCH3 -+ products
Oxygen atom + 2-Butene, 2-methyl-
74 FUR/ATK EX 298 (3.11£0.30)(13) 2
78 ATK/PIT2 EX 298-441 1.51(13) 0 -191+101 2
NO, chemiluminescence.
Flash-photolysis.
80 SUG/ISH1 EX 298 (3.31£0.30)(13) 2
Resonance-absorption.
Pulse-radiolysis.

P = (50-950) torr,

o¢!p) + (CH3),C~CHCH; - products
Oxygen atom + 2-Butene, 2-methyl-
79 KAJ/FUE RL 298 (8.922.0) 2/2
N,O photolysis. Gas-chromatography.
P(Total) = 200 torr.
Kge: OCID) + N0 + N, + 0,

0+ (::7 - products

Oxygen atom + Cyclopentane
72 HUI/HER3 EX 337-652 1.26(14) 0 2210100 2 1.23

Discharge-flow. Mass-spectrometry.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

O + (CH3)3CCH, ~ H + (CH3)5CCHO (a)
’ﬁ‘gp =+ HCHO + (CH3)3C (D)
Oxygen atomjﬁ_Propyl, 2,2-dimethyl-
79 ROY/SIE1
k, + ky.
Low pressure nozzle reactor.
Mass-spectrometry.

P = (0.01-0.2)torr.

0(D) + CHCH,CH,CH,CH; - products
Oxygen atom + Pentane
74 MIC/PAR
Kyoe: O(ID) + (CH3),C - products.

-

0 + (CH3),C ~+ OH + (CH3)4CCHy
Oxygen atom + Propane, 2,2-dimethyl- (Neopentane)
82 MIC/KEI

Reaction of O atoms with Neopentane
in Ar/N, buffer gas.
Discharge-flow. Resonance-fluorescence.
O atoms generated by the photodecompo-
sition of 0,.
P(Neopentane) = (44.3-215) mtorr.
P(Total) = (30-100) torr.
P(0,) = (0.40-6.0) torr.

o(p) + (CH3),C - products
Oxygen atom + Propane, 2,2-dimethyl- (Neopentane)
71 SCO/CVE
. 1
kref' o(-D) + N0 ~ 0, + N, (a)
-~ NO + NO (b)
75 GAU/SNE
. 1 - e +
kref' oDy + 05 = 0 + 0x¢ Zg )
75 GAU/SNE
76 FLE/HUS

0+ CESCHZCH2CHZCH28H -+ OOH + C53CHZCEZCHZCHZS
Oxygen atom + l-Pentanethiol (Pentyl mercaptan)
78 KIR/VET
Initial strep in a suggested mechanism.
Supersonic molecular beam.
Fast flow-reactor.

Mass-spectrometry.

RN

RL

EX 415-922

EX

EX

300

300

296

302-408
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3.3(13)

(9.88+0.32)(-1)

(9.15+1.69)(13)

(4.29%0.25)

(1.420.2)(1)

6.26(14)
(7.4120.78)(14)

(6.18+0.35)(12)

0

3595+99

328x19

2/2

2

2/2

2



4., Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),
A,AJA(ref)

B,
B-B(ref)

k,A k err.

units factor

o+ © -+ products

Oxygen atom + 1,3-Cyclohexadiene

75 GAF/ATK2 1) RN 296-423

75 GAF/ATK2 1) RN 296
1 Competitive technique. Static system. O atoms

generated by Hg-photosensitized dissociation

of N,0. Gas-chromatography.

k determined relative to the reaction:

o+ (::7 -+ products,

and placed on an absolute basis by using the k
expression from the literature, for the reaction:

0 + CH3CH=CH, -+ products.
Supersedes 75 GAF/ATK1.

0 + CH43CH,CH,CH,C=CH - cot + CH5CH,CH,CH,CH:
Oxygen atom + l-Hexyne
80 SHA/BUR EX 293

Flash-photolysis. CO laser Resonance-absorption.

o + (CHa)ZC=C=CEC33 -+ products
Oxygen atom + 2,3~pentadiene, 2-methyl-
74 HAV RL 298

kpef: o+ [:::J ~+ products,
o+ [:::] -+ products

Oxygen atom + Cyclohexene
82 WAS/TAK EX 298

Reaction of Cyclohexene with O atoms in a
fast flow-reactor.
O atoms generated by a microwave-discharge
in a He/O,; mixture.
Mass-spectrometry.
P(Cyclohexene) = (0.004-0.012) mtorr.
(03], = (0.266-0.560) mtorr.
P(Total) = 3.7 torr.
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5.1(12)
(5.03+0.23)(13)

(3.8+0,4)(11)

(1.20+0.03)(13)

-664x91

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

O + (CH3),C=C(CH3), — products
Oxygen atom + 2-Butene, 2,3-dimethyl-

74 FUR/ATK EX 298 (4.4420.41)(13) 2
73 DAV/HUI EX 288-355 (3.36x0.64)(12) 0 ~790£60 2
75 SIN/FUR EX 298-481 (1.24+0.12)(13) 0 -390+38 2

o+ O - OH + O

Oxygen atom + Cyclohexane - Hydroxyl + Cyclohexyl

75 KIM/TIM EX 344-513 (3.220.6)(14) 0 2214+201 2
Reaction of Oxygen atom with Cyclohexane in an
ESR-flow apparatus, Mass-spectrometry.
[Cyclohexane] = (1.8-6.0)1013 molec.cm™ 3.
P = (0.33-0.94) torr.

82 WAS/TAK EX 298 (5.84£0.36)(10) 2
Reaction of Cyclohexane with O atoms in a fast-
flow reactor. O atoms generated by a microwave-
discharge in a He/O2 mixture. Mass-spectrometry.
P(Cyclohexane) = (0.010-0.028) mtorr.
P(Total) = (3.8-3.9) torr.
[05], = (13.7-16.1) mtorr.

72 HUI/HER3 EX 337-652 2.23(14) 0 2350+100 2 1.23
kb' Discharge-flow.

Mass-spectrometry.

CH,

o+ - products

Oxygen atom + Cyclohexene, l-methyl-
75 GAF/ATK2 1) RN 296-423 5.3(12) 0 -669+111 2
75 GAF/ATK2 1) RN 296 (4.88£0.20)(13) 2
1) Competitive technique. Static system.
O atoms generated by Hg-photosensitized
dissociation of NZO. Gas-chromatography.

k determined relative to the reaction:

o+ ‘::7 -+ products,

and placed on an absolute basis by using
the kK expression from the literature,
for the reaction:

0+ CH3CH=CH2 -+ products.
Supersedes 75 GAF/ATK1.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

0o+ (::::) -+ products

Oxygen atom + Cycloheptane
72 HUI/HER3 EX 337-652 2.88(14) 0 2230100 2 1.3

Discharge~flow. Mass-spectrometry,

0('D) + (CH3),CCH,CH(CH,), ~+ products
Oxygen atom + Pentane, 2,2,4-trimethyl-
74 MIC/PAR RL 300 (1.25740.041) 2/2
Kyeg: OCID) + (CH3),C = products.

CH,

o+ ~ products

C.
H,C” SCH,

Oxygen atom + Cyclohexene, 1l-methyl-
4-(l-methylethenyl)-, (R)-
(d-Limonene, or (+)-Limonene)
75 GAF/ATK2 1) RN 286-423 1.1(14) 0 15175 2
75 GAF/ATK2 1) RN 286 (6.50£0.53)(13) 2
1) Competitive technique. Static system.
O atoms generated by Hg-photosensitized
dissociation of N,0. Gas-chromatography.

k determined relative to the reaction:

o+ <::7 =+ products,

and placed on an absolute basis by using
the k expression from the literature,
for the reaction:

o + CH3CH=CH2 =+ products.

Supersedes 75 GAF/ATK1.

o+ H,C @(g n: - products

Oxygen atom + Bixcyclo[3.1l.1lhept-2-ene,

-

2,6,6-trimethyl- («-Pinene)
75 GAF/ATK2 1) RN 296~423 7.5(13) 0 458+70 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Ccntinued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type AA/A(ref) B-B(ref) wunits factor
75 GAF/ATK2 1) RN 296 (1.60£0.06)(13) 2

1 Competitive technique. Static system.
O-atoms generated by Hg-photosensitized
dissociation of N50.

k determined relative to the reaction:

o+ <::7 -+ products,

and placed on an absolute basis by using
the k expression from the literature,
for the reaction:

O + CH3CH=CH, - products.
Supersedes 75 GAF/ATK1.

s CH
o+ H:Cw@(cH’, - products

Oxygen atom + Bicyclo[3.1.llheptane, 6,6-
dimethyl-2-methylene- (B8-Pinene)
75 GAF/ATK2 1) RN 296-423 6.0(13) 0 41370 2
75 GAF/ATK2 1) RN 296 (1.51+£0.06)(13) 2
1) Competitive technique. Static system.
O atoms generated by Hg-photosensitized
dissociation of N,O.

k determined relative to the reaction:

o+ <::7 =+ products,

and placed on an absolute basis by using

the k expression from the literature,

for the reaction: 0+ CHBCH=CH2 -+ products.
Supersedes 75 GAF/ATK1.

02 (+M)-0+0 (+M
Oxygen molecule
71 BRE/BIR EX 4000-8500 7.87(13) 0 52743 2
M = Kr. M-efficiencies relative to Kr are:

1.0(Kr), ~1.6(Xe), ~1.0(Ar), ~8.0(05).

1
02( AB) + 03 -0, + 02 + 0

Oxygen molecule + Ozone

71 FIN/SNE EX 283-321 2.74(13) 0 2828+181 2
72 BEC/GRO EX 296-360 3.61(13) 0 2854%143 2
72 HUS/KIR1 EX 300 <6.02(9) 2

Upper-limit k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
73 COL/HUS EX 300 (2.65+0.78)(9)
74 SNE EX 298 (1.39£0.30)(13)
80 ARN/COM EX 298 (3.07x0.30)(8) 2
UV-photolysis of Ozone.
74 KUR/BRA RL 300 (2.83+0.91)(-2) 2/2
. 1
Krer: Op(1ag) + 03t 0, + 0, +0

03f formed by absorption of CO, laser

radiation.

1y +
0,('2,") + 03 0, + 0, + 0 (a)

=+ 0, + 04 (b)
Oxygen molecule + Ozone
82 OGR/SWO EX 298 (1.1£0.2)(13) 2
k, + ky,.

Flash-photolysis of 02/03 mixtures in a
vacuum system,

P(Total) = 100 torr.

o, +05+0+0, +0,
Oxygen molecule + Ozone
80 ARN/COM EX 298 (1.69+0.18)(9) 2
UV-photolysis of Ozone. O2 is vibrationally

excited, with v <30.

0, + Hy, » CH + OH (a)
= HO, + H (b)
Oxygen molecule + Hydrogen molecule
71 BEL/BRA ES 1128-1152 2.10(12) 0 19628 2

ka. Constant tube-area.

71 BEL/BRA ES 1128-1152 1.20(12) 0 19628 2

ka' Varying tube-area.

71 JAC/HOU EX 1200-1800 1.7(13) 0 24233 2 3.0
k,. Reaction behind incident
shock-waves, in Ar.

UV-Absorption-spectroscopy.

75 AZA/ALE EX 1076-1523  1.90(4) 0 21892£503 2 1.58
k,.

72 SKI/LIF ' ES 1000-2500  3.0(13) 0 31706 2
ky.

79 HAC/PREL DE 298 2.9(-29) 2

ky,. Isothermal flow-reactor.
Laser Magnetic Resonance Spectrometry.

P(Total) = (130-800) Pa.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref)
type A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

0, + D, » OD + OD

Oxygen molecule + Deuterium molecule

75 AZA/ALE EX 843 (1.02+0.24)(3)
75 AZA/ALE EX 843 (7.83+3.01)(2)

k based on induction period.

0,¢1a,) + 50, + 0 + 504
Oxygen molecule + Sulfur dioxide
76 DUM . EX 298 1.3(8)

0, + CO," + 03 + CO
Oxygen molecule + Carbon dioxide
71 PRA/MAK RL 283 (5.0x2.0)(2)

M = CO.
Photolysis of 02 + CO mixture.
P(CO) (1-60) torr.
P(OZ) = 40 torr.
k CO,* + M =+ €O, + M.

ref’
€0” formed by 0(1D) + co.

02 + CH, ~ HO2 + CHy
Oxygen molecule + Methane
72 SKI/LIF ES 1000-2500 8.00(13)
78 SHA DE 300-2500 7.56(11)
The preexponential factor expressed as:
A(T/298)2,
82 PAR EX 1097 <9.53(5)
Reaction of CH, with O, in single-pulse
sohck-waves,
Mass-spectrometry.

Upper-limit k.

02 + HCHO - BO2 + CHO

Oxygen molecule + Formaldehyde
71 BAL/LAN RN 713 1.3(1)
74 BAL/FUL2 EX 713-816 2.04(13)

0, + BCHO" [or HC(:)OH] = [HC(:)OH.O,]
Oxygen molecule + Formaldehyde (or Methylene, hydroxy-)
79 MOR/HEI RL 296 (7.9+0.6)(6)
HCHO photolysis at 313 nm.
kpes:
HCHO" ([or HC(:)OH] » H + CHO
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

02 + C5302N0 + caaozno - CHSONOz + C530N02 + 02
Oxygen molecule + Peroxynitrous acid methyl ester
73 SPI/VIL ES 288 =3.,79(13) 3
Determined on the basis of

a suggested mechanism.

0y + Cy0 + CO, + CO
Oxygen molecule + Carbon oxide (C,0)
80 DON/PIT EX 298 (1.89x0.07)(11) 2
Laser photodissociation of 0302 at 266 nm.

Dye-laser induced fluorescence.

Oz(alAs) + CH=CH -+ products
Oxygen molecule + Ethyne
79 DAT/RAO EX 298 (1.03+0.08)(7) 2

Microwave discharge-flow system.

0, + CH5CHO (+ M) ~ HO, + CH3CO (+ M)
Oxygen molecule + Acetaldehyde

74 DIX/SKI1 1) RN 336 6.8(-3)
74 DIX/SKI1 1) RN 345 7.4(~3)
74 DIX/SKI1 1) RN 393 6.15(-2) 2
1y Surface/volume ratio = 0.6 cm L.
74 DIX/SKI1 2) RN 345 2.9(-2)
74 DIX/SKI1 2) RN 393 5.1(-1)
1) Surface/volume ratio = 6.1 cm™ 1.
77 COL/NAE ES 1030-1115 3.45(14) 0.5 21238604 2 2.0
The preexponential factor expressed as:
A(T/298)0-3,
76 BRY/LEV EX 393-473 5.01(17) 0 7549+856 3 7.08
M = 0.
02 + CH3CH2CBO i HOZ + C33CHZCO
Oxygen molecule + Propanal
71 BAL/LAN RN 713 7.6(1)
74 DIX/SKI1 RN 337 3.4(-2)
79 BAL/LEW1 EX 713 (8.1x1.5)(1) 2
Oxidation in an aged boric-acid-coated vessel,
0p(alag) + (CH3),CO ~+ products
Oxygen molecule + 2-Propanone .
79 DAT/RAO EX 298 (5.920.8)(86) 2

Microwave discharge flow system,
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

1
0x(a”ag) + CH3CH,CB=CH, ., 1, oducts
Oxygen molecule + 1-Butene

79 DAT/RAO : EX 298

Microwave discharge-flow system.

Oz(alAB) + cis-CH3CH=CHCH; — products

Oxygen molecule + 2-Butene, (Z)-
75 ASH/OGR EX 300-500
79 DAT/RAO EX 298

Microwave discharge-flow system.

Oz(alAB) + trans-CHyCH=CHCH, - products

Oxygen molecule + 2-Butene, (E)-
75 ASH/OGR EX 300-500
79 DAT/RAO EX 298

Microwave discharge-flow system.

Oz(alAs) + (CH3),C=CH, - products
Oxygen molecule + l1-Propene, 2-methyl-
79 DAT/RAO EX 298

Microwave discharge-flow system.

Oz(alAs) + CHyCH,CH,CH, + products
Oxygen molecule + Butane
79 DAT/RAO EX 298

Microwave discharge-flow system.

Oz(alAs) + CHyC(0)OCE=CH, ~ products
Oxygen molecule + Acetic acid ethenyl ester
(Vinyl acetate)
79 DAT/RAO © EX 298

Microwave discharge-flow system.

05(a’a,) + CH,=CHC(0)OCH, ~ products
Oxygen molecule + 2-Propenoic acid methyl ester
79 DAT/RAO EX 298

Microwave discharge-flow system.

02 + (CH3)2CHCHO i HO2 + (CH3)2CHCO
Oxygen molecule + Propanal, 2-methyl-
79 BAL/CLE EX 713
Aged boric-acid-coated vessel.

P(Total) = 60 torr.
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(1.11%0.05)(7)

1.26(11)
(1.42+0.05)(7)

1.518(11)
(1.50%0.07)(7)

(2.02x0.02)(7)

(1.05+0.40)(86)

(8.220.9)(6)

(1.27+0.02)(7)

(1.2+0.1)(2)

3256x141
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A ,A/A(ref) B-B(ref) units factor

05(aa,) + CH;C(0)OCH,CH; ~+ products
Oxygen molecule + Acetic acid ethyl ester
(Ethyl acetate)
79 DAT/RAQ EX 298 (6.3+0.1)(6) 2

Microwave discharge flow system.

Oz(lAB) + <i:7 -+ products

Oxygen molecule + Cyclopentene
75 ASH/OGR EX 300-500 2.24(11) 0 3719+357 2 2.29

0,¢A,) + CHyCB=C(CH3), - products
Oxygen molecule + 2-Butene, 2-methyl-

73 HUI/HER RL 298 4.4(-2) 2/2
Kres:
02(1Ag) + (CH3),C=C(CH3), - products.
73 HUI/HER RN 298 3.3(7)
75 ASH/OGR EX 300-500 1.26(11) 0 2466x141 2 1.45

0y + (CHy),CHCH,CHy ~ HO, + (CHg),CCH,CH3 (a)
‘ = HO, + (CH4),CHCHCHy (b)
Oxygen molecule + Butane, 2-methyl- (Isopentane)
73 DEG/DEN EX 410-439 1.5(1%) 0 19124 2
ky + ky.

O,
OZ(IAB) + ‘\ /7 CH, -+ products

Oxygen molecule + Furan, 2-methyl-

73 HUI/HER RL 298 1.3 2/2
Kref:
0,(1a,) + (CHy),C=C(CHy), ~ products.

73 HUI/HER RN 298 1.0(8) 2

0,(a'A,) + CH,=CHC(0)OCH,CH3 — products
Oxygen molecule + 2-Propenoic acid ethyl ester
79 DAT/RAO EX 298 (1.54x0.11)(7) 2

Microwave discharge flow system.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

Oz(alAs) + CH,=C(CH,)C(0)OCH3 + products
Oxygen molecule + 2-Propenoic acid, 2-methyl-,
methyl ester
79 DAT/RAQ EX 298 (1.09%0.09)(7) 2

Microwave discharge flow system.

Oz(lAs) + [:::] -+ products

Oxygen molecule + 1,3-Cyclohexadiene

73 HUI/HER RL 298 8.0(-2) 2/2
kref:
02(1Ag) + (CH3)2C=C(CH3)2 -+ products.

73 HUI/HER RN 298 6.8(7) 2

Oz(alAs) + [:::j -+ products

Oxygen molecule + 1,4-Cyclohexadiene
79 DAT/RAO EX 298 (1.3620.06)(7) 2

Microwave discharge-flow system.

Oz(alAB) + [:::j - products

Oxygen molecule + Cyclohexene
75 ASH/OGR ES 300-500 2.51(11) 0 >4127 2
Lower-limit estimate.
79 DAT/RAO EX 298 (4.7+1.5)(6) 2

Microwave discharge-flow system.

05( lAB) + @/(:H’ -+ products

Oxygen molecule + Cyclopentene, l-methyl-

73 HUI/HER RL 298 1.5¢-1) 2/2
Kregi Op(18g) + (CHs),C=C(CHy), + products.

73 HUI/HER RN 298 1.1(7) 2

75 ASH/OGR EX 300-500 2.51(1L) 0 3010141 2 1.45
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

1 CH;
0,¢ As) + [:I - products
CH,
Oxygen molecule + Cyclobutene, 1,2-dimethyl-~
75 ASH/OGR EX 300-500 2,75(11) 0 2011+91 2 1.29

OZ(IAg) + tranS‘CH3CH2C(C33)=CHCH3 -+ products
Oxygen molecule + 2-Pentene, 3-methyl-, (E)-
73 HUI/HER RL 298 ~1.2(-2) 2/2
Estimated ratio.
Kpep: Op(18g) + (CHy),C=C(CHy), ~ products.
73 HUI/HER ES 298 ~9.0(86) 2

Oz(lAs) + (CH3),C=C(CH3), - products
Oxygen molecule + 2-Butene, 2,3-dimethyl-

72 ACK/PIT EX 298 (4.920.3)(8) 2
P > 3 torr.
73 HUI/HER EX 298 7.6(8) 2
75 ASH/OGR EX 300-500 1.32(11) 0 1626£75 2 1.23
76 DUM EX 298 2.0(7) 2

-
0, + O -~ HO, + O

Oxygen molecule + Cyclohexane
75 SHA/DEN EX 373-413 1.58(110) 0 12582+805 2

Oz(alAs) + [::j - products

Oxygen molecule + Cyclohexane
79 DAT/RAO EX 298 (1.08x0.30)(B) 2

Microwave discharge-flow system.

Oz(alAg) + CH3(CH,),CHy - products
Oxygen molecule + Hexane
79 DAT/RAO EX 298 (9.223.0)(5) 2

Microwave discharge flow system.
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4. Table of Chemical Kinetic Data for Combustiom Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X
type

k,k/k(ref),
A,A/A(ref)

n B, k,A k err.
B-B(ref) wunits factor

o .
H CH;
0,( 1A8) + ’CU -+ products

Oxygen molecule + Furan, 2,5-dimethyl-
73 HUI/HER RL 298
kpeg: 0z(1Ag) + (CHz),C=C(CHy), = products.
73 HUI/HER RN 288

Oz(alAs) + (CHy),CHCH,0CH~CE,, -+ products
Oxygen molecule + Propane, 1-(ethenyloxy)-2-methyl-
79 DAT/RAO EX 288

Microwave discharge-flow system.

0y(a'A,) + CHyC(0)CH,CH(CHy), + products
Oxygen molecule + 2-Pentanone, 4-methyl-
78 DAT/RAQ EX 298

Microwave discharge-flow system.

0,(1Ag) + (CH3),C=CHN(CH3), = products
Oxygen molecule + 1-Propen-l-amine, N,N,2-trimethyl-
73 HUI/HER RL 298
kpeg: Oz(lag) + (CH3),C=C(CHy), = products.
73 HUI/HER RN 298

CH,

OZ(IAS) + = products

Oxygen molecule + Cyclohexene, l-methyl-
75 ASH/OGR EX 300-500

CH,
0,8 + CH, 5 products

Oxygen molecule + Cyclopentene, 1,2-dimethyl-
73 HUI/HER RL 298
Kpegi 0p('A) + (CH))C=C(CHy), + products.
73 HUI/HER RN 298
75 ASH/OGR EX 300-500
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1.9(1)

-

.5(10)

(1.17x0.12)(7)

(4.9%0.9)(6)

2.0(1)

1.5(10)

2.40(11)

4.0(-1)

3.0(8)
3.16(11)

2/2

2/2

0 3785+151 2 1.41

2/2

0 2023141 2 1.45



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type ) A,A/A(ref) B-B(ref) wunits factor

02(1A8) + (CHS)ZC=C(CH3)CHZCH3 -+ products
Oxygen molecule + 2-Pentene, 2,3-dimethyl-

73 HUI/HER RL 298 6.9(-1) 2/2
Kpeg: 0p(8g) + (CHy),C=C(CHg), ~ products.
73 HUI/HER RN 298 5.2(8) 2
0, + CH3(CH,)sCHy + HO, + CHy(CH,)CH, ()

~ HO, + CH4(CH,),CHCH, (b)
- HO, + CH3(CH,)3CHCH,CHy (c)
-+ HO, + CHy(CH3),CH(CH,),CH; (d)
Oxygen molecule + Heptane
75 SHA/DEN EX 397-434 3.16(17) 0 217922013 2

K, + ky + kg + ky.

Oz(alAB) + CH2=CHCOOCH2CHZCH2CH3 -+ products
Oxygen molecule + 2-Propenoic acid butyl ester
79 DAT/RAO EX 298 (1.3620.08)(7) 2

Microwave discharge-flow system.

0y(ala,) + CH3(CH,)5CHO ~+ products
Oxygen molecule + Heptanal
79 DAT/RAO EX 298 (6.9x0.1)(6) 2

Microwave discharge-flow system.

Oz(alAs) + CH;COOCH,CH,CH(CH;), + products
Oxygen molecule + 1-Butanol, 3-methyl-, acetate
789 DAT/RAQ EX 298 (5.2£1.1)(8) 2

Microwave discharge-flow system.

Re
-+

VAR

o 0o

r T
'

Oxygen molecule + 1,3-Cyclohexadiene, 5,6-
bis(methylene)-
-+ 2,3-Benzodioxin, 1,4-dihydro-
82 ROT/SCH1 EX 461-521 (1.9+1.2)(10) 0 5687+301 2

Thermal reaction in an air thermostat.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),

A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

5,6-bis(Methylene)-1,3-cyclohexadiene is in
equilibrium with its intermediate form, the bi-

I,
\GHZ

(1,2~Phenylenebismethyl) before reacting with 0,.

radical

1 CHJ
0,( AB) + -+ products
CH

Oxygen molecule + Cyclohexene, 1,2-dimethyl-
73 HUI/HER RL 298
Kref:
0,(1a,) + (CHy),C=C(CHy), + products.
73 HUI/HER RN 288

05(*4,) + (CHy),C=C(CH,)CH,CH,CHy ~ products
Oxygen molecule + 2-Hexene, 2,3-dimethyl
73 HUI/HER RL 298
kref:
0p(1a,) + (CHy),C=C(CHg), ~ products.
73 HUI/HER RN 298

0, + (CH3)3CCBZCH(C33)2 -+ HO, + (CH3)3CCH2C(C33)2 (a)
= HO, + (CH5)3CCHCH(CHg), (b)
Oxygen molecule + Pentane, 2,2, 4-trimethyl-

73 DEG/DEN EX 400-465

k, + k.

1
0,( Ag) + 053CH20CH=C(CHZCH3)CHZCHZCHZCH3 -+ products
Oxygen molecule + 1l-Hexene, l-ethoxy-2-ethyl-
73 HUI/HER RL 298
Estimated ratio.

kref:

02(1As) + (CHy),C=C(CHy), = products.
73 HUI/BER RN 298
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4.0(-1)

3.0(8)

6.6(-1)

5.0(8)

1.0(15)

~5.0(-1)

~4.0(8)
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A AfA(ref) B-B(ref) wunits factor

O3 (+M) +0, +0 (+ M)
Ozone

79 END/GLA EX 800 3.5(8) 2
M = N;. M-efficiencies relative to N, are:
1.29(He), 0.79(Ne), 0,46(Ar), 0.66(Kr),
0.51(Xe), 1.00(Ny), 0.94(0,), 3.86(CO,),
2.43(CF,), 6.43(SFg).
Thermal dissociation in shock-waves.
Rate constants expressed as k[M].

79 HEI/COF EX 300-3000  4.32(14) 0 11173 2
M = 04. Critical evaluation.

80 KLA/LAU EX 298 =3.01(11) 2
M = 0,(ala,,v>1).
Flash-photolysis of Ozone.
Absorption-Spectroscopy.
Resonance-fluorescence.
Upper-limit k.

80 TOB/ULL EX 348-433 2.00(15) 0 11726705 2 7.94
M = CO,. Vacuum system. P <1.0x1077 torr.

82 EGO/POP EX 423 1.87(3) 2
M= 03. Thermolysis of 03 in a static system.
P (75-100) torr.

03 + SO =+ 0, + SO,
Ozone + Sulfur monoxide
80 ROB/SMI EX 296 (5.24+0.96)(10) 2
Pulsed laser photolysis of O3 in excess Ny
and in presence of COS.
P(Total) = 100 torr.
82 BLA/SHAl 1) EX 298 (6.38+0.96)(10) 2
82 BLA/SHA2 1) EX 230-420 2.89(13) 0 1170+120 2 1.33
1) SO generated by ArF laser-photodisscciation
of S0, at 193 nm. in He diluent.
P(SOZ) ~ 30 mtorr.
P(0,) < 550 torr.
P(O3) < 0.4 torr.
P(He) = 200 torr.

03(v=n) + SO ~ 0, + SO,(1B;)
Ozone + Sulfur monoxide
74 KAL/BRA RL 300 (2.4%0.6) 2/2
Osf produced by CO, laser radiation.
. 1
kpeg: O3 + SO - 05 + SO("By).
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued
Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
O3 + 80, + 0, + S04
Ozone + Sulfur dioxide
74 DAV/PRU EX 300 <6.02(1) 2
Upper-limit k.
03 + HyS + HOp + HSO (a)
~ OH + HSO, (b)
Ozone + Hydrogen sulfide
75 BEC/INO EX 298 <1.20(4) 2
k, + ky. Upper-limit k.
Unreported T assumed to be 298 K.
75 GLA/TOB1 ES 298 5.0(5) 2
ka = kb.
75 GLA/TOB1 ES 293-343 1.26(11) 0 3422x302 2 2.51
k, + k.
75 GLA/TOB2 EX 298-343 1.58(12) 0 2617604 2 6.31
ka + kb‘
03 + NO - 0, + NO5(%A))  (a)
-0, + N0, %Ay
+ 0, + N0, (%8, ;) (o)
03 + ¥ot = 0, + NO,(%A) (@
+ 0, + N0, *(%By ,) (e)
o3t + N0+ 0, + NO,(%ay (D)
~0, + N0t %) ()
+ 0, + N0, "(%B; ,) (b)
~ 03 + NO (1)
Ozone + Nitrogen oxide (NO)
73 GHO/ELL EX 298 (8.5+£0.1)(9) 2
ka'
73 STE/NIK1 EX 298 (1.04%0.06)(10) 2
k,.
74 BEC/SCH EX 290 1.02(10) 2
k,.
74 BEM/CLY EX 298 (1.09+0.08)(10) 2
ka'
75 HUI/HER2 EX 224-364 (2.09%0.24)(12) 0 1533%32 2
k,. Tubular flow reactor.
Mass-spectrometer.
75 WU/NIK EX 298 1.11(10) 2
ka. NOZ Photolysis.
76 BIR/SHO EX 203-361 (1.410.14)(12) 0 1450+50 2
k

a*

128



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
76 FRE/STE EX 298 (1.46+0.15)(11) 2

ky t ko + ke + k. ‘
Oaf = 03(001) (asymmetric stretch.)
76 STE/FRE RL 298 <2.2(1) 2/2
(ko + kg + ke)/k,.
Upper-limit ratio.
80 LIP/JES EX 283-443  (2.59%0.36)(12) 0 1598+50 2
k,.
81 MIC/ALL EX 195-369 (1.57+0.48)(12) 0 143564 2

Stainless-steel reactor. P <0.1 mtorr,

ka' Fast~flow. Induced fluorescence detection

of [NO].

81 RAY/WAT 1) EX 212-422 (1.80+0.54)(12) 0 155680 2
81 RAY/WAT 1) EX 299 (1.08+0.05)(10) 2
1) ka' Discharge-flow Mass-Specprometry.
[03], = (0.05-1.82)x1012 molec.cm™3
[NO], = (0.07-1.94)x10%8 molec.cm™
81 SCH/LIP EX 283-433 (1.37£0.24)(12) 0 147562 2
k,. Spherical reactor. (7-120)x10-6 torr.
82 BOR/BIR 2) EX 200-350 (1.49+0.15)(11) 2.2 765116 2

Preexponential factor expressed as: A(T/298)2'2.
82 BOR/BIR 2) EX 298 (1.1420.11)(10) 2
2) ka' Reaction of NO with 03 in He, by using a

dual flow-tube teéhnique. Mass-spectrometry.

[03] = (0.05-1.00)x101 molec.cm™3.

[NO] = (0.5-6.0)x1015 molec.cm™3.

81 SCH/LIP EX 283-433 (1.75%0.18)(12) 0 195134 2
k.. Spherical reactor. (7‘120)x10-6 torr,
78 BAR/MOY 3) EX 158 (1.0620.08)(11) 2
78 BAR/MOY 3) EX 225 (7.5%1.1)(10) 2
78 BAR/MOY 3) EX 295 (9.2£0.4)(10) 2
78 BAR/MOY 3) EX 300 9.9(10) 2
78 -BAR/MOY 3) EX 345 (1.24%0.07)(11) 2
78 BAR/MOY 3) EX 437 (1.85:0.16)(11) 2
3) kd + ke + ki' 03* is either 03(001) (asymmetric
stretch), or 03(010) (bending mode), but not both.
Other rate constants within the (158-437) K range
are given. Non-Arrhenius behaviour. The k is mi-
nimum at 225K. Laser-enhanced fluorescence.
76. STE/FRE RL 298 5.7 2/2 1.45
kg/ko. Mol is NO(v=1).
76 GOR/LIN ES 308 (5.420.7)(10) 2

k. Ozt = 05(001) (asymmetric streten.) Fit of

experimental data to a proposed mechanism.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
75 KUR/BRA ES 153-373 2.23(13) 0 1610 2

ke. 03t = 05(010) (bending mode.) Fit of
experimental data to a proposed mechanism.

75 KUR/BRA ES 153-373 1.20(13) 0 1107 2
k. O3t = 05(001) + 05(100) (asymmetric +
symmetric stretch.) Fit of experimental
data to a proposed mechanism.

75 KUR/BRA ES 153-373 1.20(13) 0 1525 2
ke. 03t = 050001) + 05010) + 05¢1200).
(Sum of all three vibrational modes: asymmetric
stretch + bend + symmetric stretch.) Fit of
experimental data to a proposed mechanism.

77 MOY/BAR RL .153-303 (8.722.1)(-1) 0 -649+55 2/2
ke/ky. 03t = 05€001) (asymmetric stretch.)
Pulsed CO, laser.

73 GOR/LIN ES 350 (1.520.2)(11) 2
kg. 03t = 05(010) (bending mode.) Fit of
experimental data to a proposed mechanism.

73 GOR/LIN RL 350 =2.2(1) 2/2
kg/ky,. 03t = 03(010) (bending mode.) Fit of
experimental data to a proposed mechanism,

74 KUR/BRA RL 300 (1.71£0.43)(1) 2/2
kg/K;. Ozt = 05(010) (bending mode.) Fit of
experimental data to a proposed mechanism.

74 KUR/BRA ) RL 300 (1.62+0.40)(1) 2/2
(kg + ky)/(ky, + ko). Ozt = 05(010) (bending
mode.) Fit of experimental data to a
proposed mechanism.

74 KUR/BRA EX 300 (1.63+0.06)(11) 2
kg + k. O3t = 050010) (bending mode.) Fit of
experimental data to a proposed mechanism.

78 HUI/COO2 EX 138-410 (2.29%0.54)(11) 0 518%131 2
kg. 03t = 050001) + 050010y + 05(100).
Sum of all three vibrational modes, of which
(001) and (100), - asymmetric and symmetric
stretch-, are predominant.) Laser-enhanced
fluorescence method,

76 GOR/LIN ES 308 (4.320.7)(9) 2
kp. 031 = 03(001) (asymmetric stretch.) Fit of
experimental data to a proposed mechanism.

74 KUR/BRA RL 300 (4.122.0) 2/2
ky/kg. O3t = 05(010) (bending mode.) Fit of

exerimental data to a proposed mechanism.
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4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes . Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
74 BRA/KUR RL 300 (5.6+£1.0) 2/2

ky/k.. Ozt = 05(010) (bending mode.) Fit of
experimental data to a proposed mechanism. The
authors suggest that the NOZ*(ZBZ) electronic
state might very well be the primary emission

source, instead of the 2B1 state.

77 MOY/BAR RL 153-303 (7.622.1) 2/2
kh/kc. Oaf = 03(001) (asymmetric stretch.)

77 MOY/BAR RL 153-303  (8.7%5.5)(-1) 0 -6492126  2/2
ky/kg. 031 = 05(001) (asymmetric stretch.)

78 HUI/CO02 EX 138-410 (6.02+0.18)(11) 0 1449£211 2
k. 03t = 050001) + 05(010) + 04¢100). (Sum of
all three vibrational modes, of which (001)
and (100), - asymmetric and symmetric
stretch-, are predominant.)
Laser-enhanced fluorescence method,

75 KUR/BRA ES 153-373 6.02(10) 0 39.2 2
k;. 031 = 05(010) (bending mode.) Fit of

experimental data to a proposed mechanism.

03 + NO, + 0, + NO,
Ozone + Nitrogen oxide (NOZ)

73 STE/NIK1 EX 298 (3.91%0.48)(7) 2
73 WU/MOR EX 299 2.65(7) 2 1.15
74 BEC/SCH EX 289 1.95(7) 2
74 DAV/PRU EX 260-343 (5.42+0.49)(10) 0 2428%116 2
74 GHO/ELL EX 298 (1.920.3)(7) 2
Corrected rate constant from 73 GHO/ELL.
74 GRA/JOH EX 231~298 (8.07x0.66)(10) 0 246630 2
74 HUI/HER EX 259-362 (8.44%2 48)(10) 0 2509+76 2
75 GRA EX 231~-288 (8.07x0.66)(10) 0 2466x30 2
75 HER/HUI EX 259-3863 (9.44x2,46)(10) 0 2509x76 2
03 + HONO -+ O2 + HONOZ
Ozone + Nitrous acid
77 XaT/Jap 1) EX 226 <3.01(5)
77 KAI/JAP 1) EX 300 <6.02(4) 2
1y Upper limit k’s. Pyrex reactor in evacuated
chamber.
P(Total) = (20-30) torr.
79 STR/WEL EX 296 <(2.71+£1.81)(5) 2

Tunable diode-laser. Static reactor.

Upper-limit k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(xref) B-B(ref) wunits factor

03 + CH4 ~+ products
Ozone + Methane
73 STE/NIK2 EX 298 <7.22(2) 2
Upper-limit k.

O3 + HCHO - OH + HCO3 (a)
=+ HO, + HCO, (b)
Ozone + Formaldehyde
76 BRA/HEI EX 298 -+1.26 2
k, + ky.
Upper-limit k.

05 + CH;0NO -+ O, + CH40RO,,
Ozone + Nitrous acid methyl ester (Methyl nitrite)
76 HAS/FRE EX 298-352 4.07(11) 0 5315172 2 1.70

O3 + CH=CH - products
Ozone + Ethyne

71 DEM EX 294 (1.8+0.3)(4)
73 STE/NIK2 EX 298 (5.18+£0.54)(4) 2
76 PAT/ATK1 EX 297 (2.29%0.36)(4) 2

03 + CH,=CHp ~ [C,H,.051% - ca, 00t + HCHO (a)

-+ any other products (b)
Ozone + Ethene
80 SU/CAL 1y EX 298 (1.08+0.06)(6) 2
81 KAN/SU 1) EX 282-303 1.55(10) 4 2828+181 2 1.88
1) ka' Fourier-transform IR-spectroscopy in 02/N2
mixtures. P(Total) = 700 torr. The biradical
decomposes further to other products.
73 STE/WU EX 299 (9.34+0.90)(5) 2
Koverall-
74 BEC/SCH 2) EX 280-360 7.23(9) 0 2491+101 2
74 BEC/SCH 2) EX 288 1.89(6) 2
2
) koverall'
74 FIN/PIT EX 298 (1.0+£1.0)(6) 2
koverall' In 02 carrier gas.
74 FIN/PIT EX 298 (5.0%£2.0)(6) 2
koverall' In N, carrier gas.
74 HER/HUI EX 235-3862 (5.42+3.19)(9) 0 2557+167 2
koverall'
74 JAP/WU2 EX 298 (1.14+0.06)(6) 2
koverall'
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/X

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

76 JAP/WU

koveral
76 JAP/WU

1 In 760 torr. Air.

Koyerall- In 760 torr. He.

76 TOB/TOB

koverall'
76 WIL

Koverall-
81 ADE/KER 3)
81 ADE/KER 3)
81 ADE/KER 3)

Tentative k.

3
) koveral

1- Reaction carried out in two Tedlar

plastic bags, in synthetic air.

Gas-chromatography.
P ~ 760 torr.
82 ATK/ASC1

kovarall: Reaction of Og with

Ethene in a Teflon bag.

Gas-chromatography.

[03] < 2.4x101% molec.cm™3.

03 + cis-CDE=CDH -+ [C,D,H,.0511 - coroot + HCDO
Ozone + Ethene-1,2-d,, (Z)-

80 SU/CAL
FTIR Spectroscopy in
biradical decomposes

P(Total) = 700 torr.

OZ/NZ mixtures. The

further to other products.

04 + trans-CDH=CDH - [C,D,B,.0511 + cproof + ECDO
Ozone + Ethene—l,z-dz, (E)-

80 SU/CAL
FTIR Spectroscopy in
biradical decomposes

P(Total) = 700 torr.

05 + CD,=CD, = IC,D,.051t
Ozone + Ethene-d,
74 JAP/WU2
80 SU/CAL
FTIR spectroscopy in
biradical decomposes

P(Total) = 700 torr.

05 /N, mixtures. The
further to other products.

-+ cp,00t + pepo

OZ/NZ mixtures. The

further to other products.

EX 299

EX 299

EX 303

EX 298

EX 260

EX 294
EX 260-284

EX 296

EX 298

EX 298

EX 298
EX 298
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(1.140.06)(8B)

(1.56+0.12)(6)

(1.02+0.08)(6)

8.8(5)

2.65(5)

8.64(5)
~1.9(10)

(8.61%1.14)(5)

(1.33%0.24)(6)

(1.33%0.06)(6)

(1.38+0.06)(6)
(1.26x0.06)(86)

~2819



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

05 + CH3CBO -+ products
Ozone + Acetaldehyde
73 STE/NIK2 EX 298 (2.05%0.30)(4)
81 ATK/ASC EX 296 £3.61(3)
Reaction in a Teflon bag, in ultra-high
purity air. Upper-limit k.
P(Total) = 735 torr.

0, + LSA - CHZ=CHZ + 50,

+ HCHO + CO, (major products)
Ozone + Thiirane (Ethylene episulfide)
80 MAR/HER EX 296 <1.0(4) 2
Stopped-flow autocatalytic reaction.
Mass-spectrotrometry.
Upper-limit k.
P(Total) = 8 torr.

O3 + CH3CH,0NO -+ O, + CH4CH,0NO,,
Ozone + Nitrous acid methyl ester
76 HAS/FRE EX 288-352 1.90(8) 0 2351+116 2 1.45

03 + CH3C=CH - products
Ozone + 1-Propyne
71 DEM EX 294 (1.3£0.7)(4) 2

05 + CHp;=C=CH, - [CH,=C=CH,.031 - products
Ozone + 1,2-Propadiene

74 TOB/TOB ES 499-598 1.0(9) 0 2768x503 2 5.01

05 + CH3CH=CH, — products

Ozone + 1-Propene

72 COX/PEN EX 295 7.6(6) 2

73 STE/WU EX 299 (7.5320.60)(6) 2

74 BEC/SCH EX 280-360 6.63(9) 0 1968x101 2

74 BEC/SCH EX 298 8.73(6) 2

74 HER/HUI EX 235-362 (3.70%1.42)(9) 0 18974109 2

74 JAP/WU2 EX 289 (7.82+0.60)(86) 2

76 JAP/WU EX 299 (7.85+0.18)(6) 2
In 760 torr. Air.

76 JAP/WU EX 289 (1.01+0.06)(7) 2
In 760 torr. Be.

76 WIL EX 298 5.79(6) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err,

units factor

81 ADE/KER 1)
81 ADE/KER 1)
81 ADE/KER 1)
Tentative k.
1) Reaction in two Tedlar plastic bags, in
synthetic air. Gas-chromatography. P ~ 760 torr.
82 ATK/ASC1
Reaction of O3 with 1-Propene in a Teflon bag.
Gas-chromatography.
[03] < 2.4x1018 molec.cm™3.

03 + CD3CD=CDy ~ products
Ozone + Propene-dg
74 JAP/WU2

O3 + CH,=CHCBO -+ products
Ozone + 2-Propenal (Acrolein)
81 ATK/ASC
Reaction in a Teflon bag, in ultrahigh-purity
air. P(Total) = 735 torr.

05 + CH,C(O)CHO -+ products
Ozone + Propanal, 2~oxo-
76 PAT/ATK1
81 ATK/ASC
Reaction in a Teflon bag, in ultrahigh-purity
air. Upper-limit k.
P(Total) = 735 torr.

O3 + CH,=CHCN -+ products
Ozone + 2-Propenenitrile (Acrylonitrile)
82 ATK/ASC1
Reaction of Oy with 2-Propenenitrile in a
Teflon bag. Gas-chromatography. Upper-limit k.
(03] < 2.4x10%3 molec.cm™3.

05 + CHSCHZCECB - products
Ozone + 1-Butyne
71 DEM

0y + CH3C=CCH3 -+ products
Ozone + 2-Butyne
71 DEM

EX 260
EX 294
EX 260-294

EX 286

EX 298

EX 286

EX 297
EX 296

EX 296

EX 294

EX 294
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3.07(6)
7.59(8)
~7.58(9)

(6.26+0.84)(6)

(9.09+0.18)(6)

(1.69%0.30)(5)

(6.63+3.01)(2)

<4.22(4)

<6.02(4)

(2.420.8)(4)

(2.0£0.3)(4)

0

~2013

N



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor

05 + CH,=CHCH=CH, - products

Ozone + 1,3-Butadiene

74 BEC/SCH EX 280-360 3.28(10) 0 2682%101 2
74 BEC/SCH EX 298 4.04(8) 2
74 JAP/WU2 EX 298 (5.06+0,12)(86) 2
75 TOB/TOB EX 273-343 6.31(10) 0 2919+403 2 3.16
03 + CH3CH,CH=CH, - products
Ozone + 1-Butene
74 JAP/WU2 EX 298 (7.41+£0.24)(6) 2
75 HUI/HER1 EX 225-3863 1.77(9) 0 168620 2 1.08
In 0.0015 torr. of O, as scavenger.
76 WIL EX 298 5.6(8) 2
81 ADE/KER 1) EX 260 3.18(6) 2
81 ADE/KER 1) EX 294 7.59(8) 2
81 ADE/KER 1) ES 260-294 ~B.02(9) 0 ~1963 2
1) Reaction in two Tedlar plastic bags, in
synthetic air. Gas-chromatography.
P ~ 760 torr.
03 + CH3CB=CHC33 -+ products
Ozone + 2-Butene
74 BEC/SCH EX 280-360 5.66(9) 0 1147475 2
74 BEC/SCH EX 298 1.20(8) 2
cis-, and trans-2-Butene mixture.
05 + cis-CH3CH=CHCB3 —+ products
Czone + 2-Butene, (2Z2)-
72 COX/PEN EX 295 8.5(7) 2
72 COX/PEN 1) EX 295 9.0(7) 2
74 FIN/PIT 1 EX 288 (1.5+0.2)(8) 2
1) In Nz carrier gas.
74 FIN/PIT EX 298 (6.3£1.9)(7) 2 1.3
In 02 carrier gas.
74 JAP/WU2 EX 298 (8.7020.42)(7) 2
75 HUI/HER1 EX 225-336 1.87(9) : 0 956£54 2 1.22
In 0.0075 torr. of 02 as scavenger.
76 WIL EX 298 7.3(6) 2
Oz + trans—CH3CH=CHCH3 = products
Ozone + 2-Butene, (E)-
72 COX/PEN EX 295 1.55(8) 2
73 STE/WU EX 299 (1.66£0.14)(8) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
74 JAP/WU2 EX 298 (1.57+£0.05)(8) 2
75 HUI/HER1 EX 225-363 3.59(9) 0 1051+43 2 1.17
In 0.0075 torr, of 02 as scavenger.
76 JAP/WU EX 299 (1.54+0.09)(8) 2
In 760 torr. Air.
76 JAP/WU EX 299 (1.70£0.04)(8) 2
In 760 torr. He.
81 ADE/KER EX 294 1.73(8) 2
Reaction in two Tedlar plastic bags,
in synthetic air.
Gas-chromatography.
P ~ 760 torr.
05 + (CH3)2C=CH2 -+ products
Ozone + 1-Propene-, 2-methyl-
74 BEC/SCH EX 283 1.08(7) 2
74 FIN/PIT EX 298 (5.4+2.3)(6) 2
In O2 carrier gas.
74 FIN/PIT EX 298 (3.6+0.6)(7) 2
In N, carrier gas.
75 HUI/HER1 EX 225-363 1.91(9) 0 1671423 2 1.06
In 0.0075 torr. of O2 as scavenger.
74 JAP/WU2 EX 298 (8.19+0.12)(6) 2
76 WIL EX 298 7.4(8)
81 ADE/KER EX 294 7.23(8)
Reaction in two Tedlar plastic bags,
in synthetic air.
Gas-chromatography.
P ~ 760 torr.
O3 + CH3CH=CHCHO - products
Ozone + 2-Butenal (Crotonaldehyde)
81 ATK/ASC EX 296 (5.42%£1.08)(5) 2
Reaction in a Teflon bag, in ultrahigh-
purity air.
P(Total) = 735 torr.
03 + CH4C(0)CH=CH, ~+ products
Ozone + 3-Buten-2-one
81 ATK/ASC EX 296 (2.87+0.36)(86) 2

Reaction in a Teflon bag, in ultrahigh-
purity air.

P(Total) = 735 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A Xk err.
type A A/A(ref) B-B(ref) wunits factor

05 + CH,=C(CH4)CHO - products
Ozone + 2-Propenal, 2-methyl- (Methacrolein)
81 ATK/ASC EX 296 (6.75£0.78)(5) 2
Reaction in a Teflon bag, in ultrahigh-
purity air.

P(Total) = 735 torr.

S
03 + ‘\ /7 (+ M) »+ adduct

Ozone + Thiophene

77 XAD/T0B 1) EX 303-356  6.31(10) 0 42272352 2 3.16
77 Xap/TOB 1) EX 303-356  2.51(18) 0 23852201 3  2.51
M=0,.

1) High vacuum reaction vessel.

P(Thiophene) <1.0 torr. P(03) <03. torr.

O3 + CH,=C(CH3)CH=CH, = products
Ozone + 1,3-Butadiene, 2-methyl- (Isoprene)
81 ADE/KER 1) EX 260 9.84(6) 2
81 ADE/KER 1) EX 294 4.22(6) 2
1) Reaction in two Tedlar plastic bags,
in synthetic air. Gas-chromatography.
P ~760 torr,
82 ATK/WIN EX 276-324 9.28(9) 0 2153430 2
Reaction in a thermostated environmental chamber.

[0;3] = (4.7-9.5)x1012 molec.cm™3,

03 + @ -+ products

Ozone + Cyclopentene

74 JAP/WU2 EX 298 (4.89+0.48)(8) 2
81 ADE/KER 1) EX 260 3.45(8) 2
81 ADE/KER }) EX 284 5.84(8) 2

1) Reaction in two Tedlar plastic bags, in synthetic

air. P ~760 torr. Gas-chromatography.

05 + CH3CH2CH2CH=CH2 - products
Ozone + l-Pentene

74 JAP/WUZ EX 298 (6.44x0.24)(86) 2

05 + cis—CHacHZCH=CHCH3 =+ products
Ozone + 2-Pentene, (Z2)-

72 COX/PEN EX 295 1.26(8) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) units factor

03 + trans-CH3CH,CH=CHCH3 — products
Ozone + 2-Pentene, (E)-

72 COX/PEN EX 285 1.8(7) 2

05 + 033CH=C(CH3)2 -+ products
Ozone + 2-Butene, 2-methyl-

72 COX/PEN EX 295 4.8(8) 2
74 JAP/WU2 EX 298 (2.87+0.10)(8) 2
735 HUI/HER1 EX 227-3863 3.82(9) 0 82678 1.32

In 0.0075 torr. of 02 as scavenger,

03 + CH3C(0)CH=CHCH5 -+ products
Ozone + 3-Penten-2-one
81 ATK/ASC EX 296 (1.28+0.23)(7) 2
Reaction in a Teflon bag, in ultrahigh-
purity air. P(Total) = 735 torr.

03 + [:::] - products

Ozone + Cyclohexene
74 JAP/WU1 EX 298 (1.02+0.06)(8) 2
M = Air. Ozonolyzis of Cyclohexenein a static
reactor., Same data given in 74 JAP/WU2.
[Cyclohexenel, = (0.51-1.09)x10'* molec.cm™3,
(03], = (1.22-6.13)x10%2 molec.cm™3,
P(Total) = 760 torr.
81 ADE/KER 1) EX 260 7.23(8) ' 2
81 ADE/KER 1) EX 294 7.11(7) 2
1) Reaction in two Tedlar plastic bags,
in synthetic air. Gas-chromatography.
P ~ 760 torx.

05 + C33CHZCBZCH2CH=CHZ -+ products

Ozone + 1-Hexene

72 COX/PEN EX 295 8.2(6) 2

72 COX/PEN EX 295 7.2(8) 2
In NZ atmosphere,

73 STE/WU EX 288 (6.63x0.90)(6) 2

74 JAP/WU2 EX 298 (6.69+0.18)(6) 2

81 ADE/KER EX 294 6.50(6) 2

Reaction in two Tedlar plastic bags,
in synthetic air. Gas-chromatography.

P ~ 760 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(zef)

B,
B-B(ref)

k,A k err.

units factor

82 ATK/ASC1
Reaction of O3 with 1-Hexene Teflon bag.
Gas-chromatography.
[03] < 2.4x1013 molec.om™3.

03 + C33CH2CH2C(CH3)=CH2 -+ products
Ozone + 1-Pentene, 2-methyl-
72 COX/PEN

O3 + (CH3),CHCH,CH=CH, -+ products
Ozone + 1l-Pentene, 4-methyl-
72 COX/PEN

03 + cis—C33CH2C(CH3)=CHCH3 - products
Ozone + 2-Pentene, 3-methyl-, (Z)-
74 JAP/WU2

05 + trans—CH,CH,C(CH3)=CHCH; ~+ products
Ozone + 2-Pentene, 3-methyl-, (E)-
74 JAP/WU2

03 + (CH3),C~C(CH3), - products
Ozone + 2-Butene, 2,3-dimethyl-
74 JAP/WU2
75 HUI/HER1

In 0.0075 torr. of 0, as scavenger.

03 + -+ products

Ozone + 2-Cyclohexen-1l-one
81 ATK/ASC
Reaction in a Teflon bag,
in ultrahigh-purity air.
P(Total) = 735 torr.

05 + CH3(CH,) ,CH=CH, - products
Ozone + 1-Heptene
82 ATK/ASC1
Reaction in a Teflon bag.
Gas-chromatography.
(031 < 2.4x1013 molec.cm™3

EX 296

EX

EX

EX

EX

EX
EX

EX

295

295

298

298
227-363

286

EX 296
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(7.29£1.69)(6)

1.02(7)

6.4(8)

(2.75+0.48)(8)

(3.398+0.10)(8)

(8.09+0.48)(8)
1.70(9)

(7.35x1.57)(5)

(1.0420.17)(7)

294x1986



4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes Data T/K k,k/k{(ref), B, k,A k err.
type A,A/A(xref) B-B(ref) units factor
CH,
05 + -+ products
n
H,C C~CH,
Ozone + Cyclohexene, l-methyl-4-(l-methylethylidene)-
(Terpinolene)
74 JAP/WU1L EX 2986 (4.40+0.66)(8) 2
M = Air. Ozonolyzis of Terpinolene
in a static reactor.
P(Total) = 760 torr.
[Terpinolenel, = (0.39-2.55)x10%3 molec.cm 2.
[03]5 = (0.61-1.47)x102 molec.cm™2.
H,C CH,
03 + @cﬂ, -+ products
Ozone + Bicyclo[3.1.1llhept-2-ene, 2,6,6-trimethyl-
. (x-Pinene)
74 Jap/wul 1) EX 208 (1.99+0.18)(8) 2
M = Air.
(031, = (0.61-1.47)x102 molec.cm 3.
[a-Pinenel, = (0.52-1.32)x1013 molec.cm™.
74 JAP/MUL 1) EX 298 (2.17+0.18)(8) 2
M = He.
[a-Pinenel, = (1.05-1.14)x1013 molec.om™3.
(03] = (0.61-1.35)x1022 molec.cm™3.
1) Ozonolyzis of a-Pinene in a static reactor.
P(Total) = 760 torr.
82 ATK/WIN EX 276-324 5.66(8) 731£173 2
Reaction in a thermostated environmental chamber.
Gas-chromatography.
(03] = (4.7-9.5)x101% molec.om™3.
03 + H,C\*@g:: =+ products
Ozone + Bicyclo[3.1.llheptane, 6,6-dimethyl-
2-methylene- (B-Pinene)
82 ATK/WIN EX 296 (1.26+0.30)(7) 2

Reaction in Teflon bag. Gas-chromatography.

[03] = (4.7-9.5)x10%2 molec.cm 3.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
H-I'O2 (+M)>0H+ O (+ M) (a)
-+ HO, (+ M) (b)
Hydrogen atom + Oxygen molecule
71 BEL/BRA ES 1128-1152 2.10(14) 0 8354 2
k,. Constant tube-area.
71 BEL/BRA ES 1128-1152  1.44(14) 0 8354 2
‘ka‘ Varying tube-area,
71 BRA/BEL1 EX 1150-1400 1.245(14) 0 8203x554 2 1.24
k,.
71 BRA/BEL2 EX 30-90 1.38(14) 0 8254 2 1.05
ka. Rankine-Hugoniot measurements
in shockstube at low temperatures.
71 EBE/HOY DE 650-1000 2.3(14) 0 8455 2
k,.
73 KOC/MOI EX 913-1473 2.7(14) 0 8354+237 2 1.23
k,.
73 SCH1 EX 1250-2500 6.95(14) -0.907 8369 2
k,. Preexponential factor expressed as:
A(T/288)70-907
74 NAM/TRO EX 839-924 4.82(9) 2
ka' Ea not determined. Within the given
T-range k increases from 10.82x10g to
9.64x10°% cm®moo1™1s71,
75 BOW1 ES 1800-2400 6.0(14) 0 8450 2
ky-
80 CHI/SKI EX 925-1825 1.1(14) 0 8107 2
ka. H, oxidation in Hy/0y/Ar mixtures behind
reflected shock-waves. Resonance-absorption
Spectroscopy.
82 PAM/SKI2 EX 1000-2500 1.2(14) 0 8107 2
k,. Reaction of O with H, behind reflected
shock-waves, in HZIOZ/Ar mixtures.
Resonance-absorption Spectroscopy.
[0] = 5.42x108-3.49x1012 molec.cm™3.
P = (1.16-2.67) atm.
71 GAY/PRA 1) EX 1850-2575 (9.9%£5.0)(14) 0 0 3
ky,. Expansion channel experiments.
71 GAY/PRA 1) EX 1220-2370 (1.2%0.3)(15) 0 0 3
k. Radical overshoot experiments,
1) M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 2.0(N,), 18.0(H,0).
71 HIK/EYR EX 298 (5.940.7)(15) 3
ky. M = Ar.
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Reaction, Reference Code, Notes Data T/K k,k/k(zref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
71 0SB EX 2g8 2.12(15) 3
ky. M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 0.27(Ne), 1.27(He), 1.85(Kr),
2.20(Hy).
72 AHU/MIC EX 298 (2.1820.15)(15) 3
ky. M = Ar, M-efficiencies relative to Ar
are: 1.0(Ar), 0.2(Ne), 1.2(He), 1.8(Kr),
2.0(Hy).
72 JAC/HOU EX 948-1125 2.3(15) 0 0 3
ky,. M = Ar,
72 KUR2 EX 203-404 2.41(15) 0 -238+46 3 1.18
ky,. M = He.
72 KUR2 EX 226 6.93(15) 3
ky,. M = He. M-efficiencies relative to He
are: 1.0(He), 4.56(N,).
72 KUR2 EX 298 5.70(15) 3
ky,. M = He. M-efficiencies relative to He
are: 1.0(He), 1.0(Ar), 3.4(N,), 15.7(CH,).
72 MOO/ALL EX 297 (5.420.2)(15) 3
ky. M = He. M-efficiencies relative to He
are: 1.00(He), 1.04(Ar), 4.26(H,).
72 WES/DEH1 EX 298 (6.8+1.0)(15) 2
ky.
73 KOC/MOI EX 913-1473 3.24(15) 0 -770+101 3 1.02
ky. M = Hy.
73 PEE/MAH1 EX 1900 2.5(15) 3
ky,. M = 0,.
74 HAC/HOY2 EX 300 (5.0+£1.0)(15) 3
ky. M = He.
74 WON/DAV EX 220-360 (2.45+0.40)(15) 0 -345164 3
ky. M = Ar.
74 WON/DAV EX 220 (1.12+0.07)(186) 3
ky,. M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 2.69(N,y).
74 WON/DAV EX 298 7.73(15) 3
ky,. M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 0.93(He), 3.0(Hy), 2.8(N;),
22.0(CH,).
75 VAS/MAK RN 300 4.35(1%5) 3
ky,. M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 1.00(He), 4.08(CO,).
76 HAC/WAG EX 293 (9.0+1.0)(15) 3

kb' M = He.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

77 SLA ES 964-1075 (3.3%0.6)(15) 0 0 3
l kg;ﬁM = Np. M-efficiencies relative to N,
are: 1.0(Ar), Ar(0.67).
77 sLa 2) SE 200-2200 7.05(15) -1.0 0 3
ky. M = Ar. Best-fit of all available data.
77 SLA %) - SE 200-2000 2.05(18) -1.42 0 3
kb. Meff(Nz) = 3.1 at 300 K, decreasing to 1.5
1.5 above 1000 K. Best fit all aailable data.
Preexponential factor expressed as: A(T/298)",
78 CAM/ROG EX 425 (1.2+0.2)(13) 3
kb. M= N;. Discharge-flow.
P(Total) = (0.2-0.5) kPa.
78 HAC/WAG EX 293 (9.0£1.0)(15) 3
kb' M = He. Isothermal discharge-flow reactor.
P = 3.8 torr.
79 ISH/SUG2 EX 298 (1.09+0.22)(16) 3
kb‘ M= H2. Pulse-radiolysis.
Absorption-spectroscopy.
P = 747 torr. Hy + 0.93 torr. 05.
79 MOR/HEI RL 288 (6.1+1.8)(5) 3/2
kb/kref‘ HCHO photolysis at 313 nm.
M =0, + Ny + 2CO + 3HCHO.
kye¢: HCHO + H + CHO + Hy
80 CHI/SKI EX 1000 7.0(14) 3
kb. M = Ar. Hz oxidation in HZ/OZ/Ar
mixtures behind reflected shock-waves.
Resonance-absorptioh Spectroscopy.
82 PAM/SKI2 EX 1000-2500 4.5(14) 0 505 3
ky,. M = Ar. Reaction of O with H, behind
reflected shock-waves in HZ/OZ/Ar mixtures.
Resonance-~absorption spectroscopy.
(0] = 5.42x108-3.49x1012 molec.cm™3.
P = (1.16-2.67) atm.

H+ OZ(IAS) -+ OH + O (principal channel)
Hydrogen atom + Oxygen molecule
73 SCH/SCH2 EX 300 (1.51£0.30)(10) 2
82 CUP/TAK EX 300-431 (8.79%42.95)(12) 0 2013+101 2
Discharge-flow apparatus. EPR-spectrometry.
OZ(IAg) generated by microwave-discharge
of O,/Ar mixtures.

H atoms generated by microwave-discharge

of Hy/Ar mixtures.
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ka' Discharge-flow. Resonance-fluorescence.

OH is vibrationally excited, with v <8.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
D+0, (+M) » 0D+ 0 (+M) (a)
=+ DO, (+ M) (b)
Deuterium atom + Oxygen molecule
75 APP/APP ES 1700-3100 3.13(14) 0 9935 2 1.3
k,. Data fit.
80 CHI/SKI EX 1700-2200 1.6(13) 0 7554 2
ka' Dz oxidation in DZ/OZ/Ar mixtures behind
reflected shock-waves. Resonance-absorption.
82 PAM/SKI2 EX 1000-2500 5.8(13) 0 7554 2
k,. Reaction of O with D, behind reflected
shock-waves in Dz/OZIAr mixtures.
(0] = 5.42x108-3,49x1012 molec.cm™3.
Resonance-absorption.
P = (1.16-2.67) atm.
75 VAS/MAK EX 300 4.35(15) 3
ky. M = Ar. M-efficiencies rélative to Ar
are: 1.0(Ar), 1.0(He), 4.0(CO,).
79 ISH/SUG2 EX 298 (1.05+0.47)(186) 3
ky. M = Dy. Pulse-radiolysis. Absorption-
Spectroscopy. P = 748 torr. (D; + 0jy)
80 CHI/SKI EX 1000 1.6(14) 3
kb. M = Ar. DZ oxidation in DZ/OZ/Ar mixtures be-
hind reflected shock-waves. Resonance-absorption.
82 PAM/SKI2 EX 1000-2500 2.2(14) 0 505 3
ky. M = Ar. Reaction of O with D, behind
reflected shock-waves in Dy /0y /Ar.
Resonance-absorption.
{01 = 5.42x108-3.49x1012 molec.cm 3.
P = (1.16-2.67) atm.
H + 03 + OH + 0, (a)
-+ HO, + O (b)
Hydrogen atom + Ozone
77 CLY/MON EX 298-638 5.85(13) 0 22426 2 1.26
kg
77 SHA ES 250-2000 1.64(13) 0.75 0 2
k,. Preexponential factor expressed as:
A(T/298)0-75,
78 LEE/MIC2 EX 219-360 (8.01+1.93)(13) 0 449+58 2
k,. Flash-photolysis. Resonance-fluorescence.
79 KEY EX 196-424 (9.03+1.08)(11) 0 499+32 2



4. Table of Chemical Kinetic

Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

k,k/k(ref), n
A,A/A(ref)

Data T/K

type

B, k,A Xk err.

B-B(ref) wunits factor

81

FOR/WIE
k, + k,. M = He, Laser photolysis of 03/H,

mixtures. H atoms produced by the reaction:

o(lp) + B, + OH + H.
P(HZ) = 110 mtorr. P(He) = 20 torr.
P(Oa)

(1.7-3.8) mtorr.

H+H (+M ~» H, (+ M)

Hydrogen atom

71

71

71

73

73

73

73

73

74

BEN/BLA

M = H,. M-efficiencies relative to Hy
1.0(Hp), 1.1(Ny), 1.3(He), 1.7(Ar),
1.6(C05), 1.7(CH,), 9.0(N,0).
GAY/FRA 1)

are:

Expansion channel experiments.
GAY/PRA 1)

Radical overshoot experiments.

M = Ar. M-efficiencies relative to Ar
1.0(Ar), 1.0(Np), 6.0(Hy0).
AZA/BOR

are:

M = Ar. M-efficiencies relative to Ar
are: 1,00(Ar), 1.31(He).

TEN/WIN 2)

M = NHj.

Based on kref reported in 71 BEN/BLA.
TEN/WIN 2)

M = NHj.

Based on kref estimated by: Ham, D.Trainer,

D.W., and Kaufman, F., in J. Chem. Phys.
53, 4395(1079).

Determined by adding NH3 to He carrier gas,

then using the literature values for the H

atom recombination in presence of He, to
calculate the k in presence of NH;.

kieg ¢ H+ H + He.

TRA/HAM

M = He. M-efficiencies relative to He
1.00(He), 1.54(Hy), 2.28(Ar).
TRA/HAM

are:

M = He. M-efficiencies relative to He
1.00(He), 1.16(Hy), 1.31(Ar).
MAL /OWE

M = Ar.

are:

EX 298 (1.69£0.06)(13)

EX 298 (3.4x0.5)(15)

EX 1950-2575 3.3(14) 0

EX 1220-2370 (3.8+0.5)(14) 0

EX 298 (4.5£0.7)(15)

RN 298

(4.0£0.09)(16)

RN 288 5.14(18)

EX 77 (4.35+0.54)(15)

EX 298

(2.54£0.15)(15)

EX 1300-1700

1.0(15) 0
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) units factor
75 WAL/KAU 3) EX 77-298 2.21(15) 0 -86 3 1.1
M=H,.
n = 0 assumed.
75 WAL/KAU 3) EX 77-298 2.94(15) -0.6 0 3 1.1
M= H,.
75 WAL/KAU 3) EX 175-285 1.01(15) 0 -523 3 1.1
M = CO,.
n = 0 assumed.
75 WAL/KAU 3) EX 175-295 5.80(15) -2.27 0 3 1.1
M = CO,.
3) A-factors recalculated from the E, (or the
given n of the T D factor) and the experimental
k at 298 (or 295) K. The preexponential factors
expressed as: A(T/298)" in all the expressions
with n # 0.
75 WAL/KAU EX 77 (6.71+0.80)(15) 3
M = H,. M-efficiencies relative to H,
are: 1.00(H,), 0.65(He), 1.48(Ar), 2.97(N2),
3.99(CH,).
75 WAL/KAU EX 298 (2.94£0.15)(15) 3
M = H,. M-efficiencies relative to Hy
are: 1.00(Hy), 0.87(He), 1.13(N,), 1.14(Ar),
1.89(CH,), 2.02(C0y), 2.41(SFg).
76 LYN/SCH EX 288 (3.48x0.51)(15) 3
M = N,. M-efficiencies relative to N,
are: 1.00(N,),0.61(Ne), 0.72(He), 0.83(Ar),
0.89(Hy), 1.06(Kr).
77 MIT/LER EX 297 (2.10£0.07)(15) 3
M = He. About 25% p-H, formed.
78 HAR/KUM 4) EX 298 (5.4421.09)(15) 3
M = H,. In the presence of H,0 vapor traces.
78 HAR/KUM %) EX 298 (7.62£2.54) (14) 3
M = H2., In the absence of H,0 vapor traces.
43 Microwave discharge-flow system.
D+D (+H)-’Dz (+M
Deuterium atom
73 AZA/BOR EX 298 (2.80%0.54)(15) 3
M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 1.38(He).
73 TRA/HAM 1) EX 77 5.5(15) 3 1.1
73 TRA/HAM 1) EX 298 2.2(15) 3 1.1
1y M = p,.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor

H + Hz(v=1) ind Hz + H

Hydrogen atom + Hydrogen molecule
78 GOR/IVAl 1) EX 300 (3.11%0.12)(12) 2
78 GOR/IVAl 1) EX 356 (5.81+0.48)(12) 2
1) Hydrogen maser storage-bulb. Mass-spectrometry.

[Hy) = (0.5-6.5)x10%% molec.om™3.

H+H + H, +D
Hydrogen atom + Deuterium hydride
72 NIK/MAI CO 1000 (1.392£0.12)(13) 2

H + HD(v=1) »- HD + H (a)
=+ Hy + D (b)
Hydrogen atom + Deuterium hydride
78 GOR/IVAl 1) EX 300 (4.40%£2.05)(12) 2
78 GOR/IVAl 1) EX 356 (3.13+1.08)(12) 2
1) ka + kb. Hydrogen maser storage-bulb.
Mass-spectrometry.

[Hy] = (0.5-6.5)x101% molec.cm™3.

H + D2 -+ HD + D

Hydrogen atom + Deuterium molecule

72 NIK/MAI CO 1000 (2.77+0.30)(13) 2
75 APP/APP EX 1860 4.01(12) 2
75 APP/APP EX 2680 9.40(12) 2
75 APP/APP EX 2730 1.00(13) 2
76 PRA/ROG1 EX 274-1220 2.01(11) 3.21 285188 2 3.39

The preexponential factor expressed as:

A(T/288)3-21,

H + Dy(v=1) » HD + D

Hydrogen atom + Deuterium molecule

75 GOR/IVA 1) EX 470 (1.42%0.18)(10) 2
[Hp) = [Dy] = (0.1-1.0)* molec.om™3.

78 GOR/IVAL 1) EX 300 (5.06+0.60)(11) 2

78 GOR/IVAL 1) EX 356 (5.4820.90) (11) 2

[Hy) = [Dy) = (0.5-6.5)x101% molec.cm™3.
1) HBydrogen maser storage-bulb..

Mass-spectrometry.

D+ HZ - H +H
Deuterium atom + Hydrogen molecule

72 NIK/MAI CO 1000 (3.67+0.36)(13) 2
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
73 MIT/LER EX 167-346 (1.46+0.09)(12) 2.0 2698+20 2
The preexponential factor expressed as:
A(T1/298)2.
75 APP/APP EX 2600 1.54(13) 2
76 PRA/ROG1 EX 274-1220 7.77(11) 2.51 249170 2 2.75
The preexponential factor expressed as:
A(T/2.5198)2-51
D + Hy(v=n) ~ DH + H
Deuterium atom + Hydrogen molecule
82 GLA/CHA 1) EX 297 (1.51+0.60)(8) 2
v =0,
82 GLA/CHA 1) EX 297 (5.90£1.81)(11) 2
v =1,
1) Discharge-flow system. EPR-spectrometry.
D + HD - D2 + H
Deuterium atom + Deuterium hydride
72 NIK/MAI CO 1000 (1.87£0.18)(13) 2
H+ OH (+ M) » HO (+ M)
Hydrogen atom + Hydroxyl
72 FRI/SUT ES 2130 4.4(10) 2
M = 0,, N,. Rate constant expressed as:
k(M) = 4.4x101%m3mo17 1571,
77 ZEL/ERL EX 230-300 1.56(10) 0 2 1.2
71 GAY/FRA EX 1950-2575 (2.4%0.8)(15) 0 3
Expansion channel experiments.
71 GAY/PRA EX 1220-2370 (2.7%0.7)(15) 0 3
Radical overshoot experiments.
1) M = Ar. M-efficiencies relative to Ar are:
1.0(Ar), 4.0(Ny), 18.0(H,0).
77 ZEL/ERL EX 230-300 (5.76x£4.02)(16) -2.8 0 3
M = He. The preexponential factor expressed
as: A(T/298) 28,
77 ZEL/ERL EX 300 (5.44x1.45)(16) 3
M = He. M-efficiencies relative to He are:
1.0(He), 1.5(Ar), 3.2(N,), 6.0(C0,).
D+OH-OD +H
Deuterium atom + Hydroxyl
75 MAR/KAU2 EX 285 (7.83+1.81)(13) 2

Discharge-flow. UV Resonance~fluorescence.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) units factor
82 HOW/SMI EX 300-515 (3.15£0.50)(13) -0.863 0 2

Laser flash-photolysis. Time-resolved Resonance-
fluorescence. OH generated by pulse Laser-
photolysis of HONO, or HZO. D atom gene-

rated by DZ microwave discharge. The preex-

ponential factor expressed as: A(T/298)'0'63.

H + OH + OH - H,0 + OH(Z%)
Hydrogen atom + Hydroxyl
74 DAV/MCG EX 1740-~1860 (8.34%0.33)(15) 0 0 3

H+OH + CO~+ HCHO + O
Hydrogen atom + Hydroxyl + Carbon monoxide
78 SME/FAV EX 1500~3500 1, 3
Shock-waves. Non-Arrhenius expression.

1y x = 4.35%x1029(1/T) cmPmo172s7 2,

H + HO, + H, + 0, (a)
- OH + OH (b)
-+ H,0 + 0 (c)
Hydrogen atom + Hydroperoxo
71 BEN/BLA RL 298 (7.52£2.5)(-1) 2/2
ka/kb~ Estimated ratio.
72 WES/DEH1 RL 298 6.2(-1) 2/2
k/(ky + ky + k).
Estimated ratio.
74 BAL/FUL1 RL 773 1.7¢-1 2/2
k,/ky,. Reaction vessel in electric furnace.
Second limit measurement.
74 BAL/FUL1 ES 300-773 3.1(14) 0 868 2
k, * ky,. Reaction vessel in electric furnace,
Second limit measurement.
76 HAC/WAG RL 293 2.9(-1) 2/2
ka/(ka + ky + ko).

76 HAC/WAG RN 203 (6.7+1.5)(12) 2
k,.
77 SHA ES 250-2000  8.25(12) 0.75 0 2

k,. The preexponential factor expressed as:

A(T/298)0-75,

78 HAC/WAG 1) RL 293 4.2(-1) 2/2
K, /K.
78 HaC/wAG 1) RL 293 2.9(-1) 2/2

ky/(ky + ky + kp).
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Reaction, Reference Code, Notes

Data
type

T/K k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

78 HAC/WAG 1)

k,.
1) Isothermal discharge-flow reactor.
P = 3.8 torr.

82 SRI/QIU
k,. Discharge-flow reactor. Laser-induced
Fluorescence. UV-Resonance-Fluorescence.
HOZ generated by reacting F with HZOZ'
F atoms generated by dissociation of
CF“ in a microwave-discharge. H and
O atoms generated by dissociation of

Hz and Oz in a microwave-discharge.

[NO] ~ 2x10%% molec.cm™3. P(He) ~ 2.5 torr.

(], = (0], ~ (4-5)x1010 molec.cm™3.
[CF,1 = (1-10)x1013 molec.cm™3.
(H,0,1 = 8x1012 molec.em 3.

72 DAY/DIX 2)

73 DAY/THO ?2)

2) (xp + ko) /k,.

Estimated ratio.
72 WES/DEH1

kp/(ky + ky + k).

Estimated ratio.
76 HAC/WAG

Ky /(g + ky + k).

76 HAC/WAG
Ky

77 COL/NAE 3)

Koog: H + CHyCHO ~ H, + CH,CO

77 COL/NAE 3)

Kpes: HOp + CH3CHO = H,0, + CH3CO

77 COL/NAE 3)

Kpqp: HyOy + M = OH + OH + M
3) Ky/x
77 SHA

ref-

ky,. The preexponential factor expressed as:

A(T/298)0-75,
78 HAC/WAG %)
kp/(ky + ky + ke).
78 HAC/WAG %)
ky-
4) Isothermal discharge-flow reactor.

P = 3.8 torr.

RN

EX

B e

ES

293 (1.0%0.5)(13)

296 (4.03+2.04)(12)

300-1800 (6.5%1.0)
300-1050 (6.5£1.0)

298 2.7¢-1)

293 6.9¢(-1)

293 (1.6+0.8)(13)

1113 2.5(-2)

1113 2.9(-2)

1113 3.1(-2)

250-2000 8.25(12)

293 6.9(-1)

293 (2.5£1.0)(13)
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
82 SRI/QIU EX 2896 (3.85£0.60)(13) 2
kb‘ Discharge-flow reactor. Laser-induced Fluo-
rescence, UV-Resonance-Fluorescence. HOZ genera-
ted by reacting F with Hy05. F, H and O atoms
generated by dissociation of CFA, Hz and 02,
respectively, in a microwave-discharge.
P(He) ~ 2.5 torr. (NO] ~ 2x101% molec.cm™.
(Bl = [0l, ~ (4-5)x1010 molec.cm™3.
[CF,] = (1-10)x10%3 molec.cem™3.
[H,0,1 = 8x1012 molec.em™3.
72 WES/DEH1 RL 298 1.1(-1) 2/2
ko/(kg + ky + k).
Estimated ratio.
76 HAC/WAG RL 293 2.0(-2) 2/2
ko/tky + ky, + ko).
76 HAC/WAG RN 293 5.0(11) 2
k.
78 HAC/WAG 5) RL 293 2.0(-2) 2/2
ko/(ky + ky + k).
78 HAC/WAG 5) RN 203 $7.0(11) 2
k.. Upper-limit k.
5) Isothermal discharge-flow.
P = 3.8 torr.
82 SRI/QIU EX 296 (1.81%0.90)(12) 2
kc' Discharge-flow. Laser-induced Fluorescence.
UV-Resonance-Fluorescence. HOZ generated by re-
acting F with HZOZ. F, H and O atoms generated
by dissociation of CF,, Hynd Oy, respectively,
in a microwave discharge.
P(He) ~ 2.5 torr. [NO) ~ 2x101% molec.cm™3,
[Hl, = [0], ~ (4-5)x1010 molec.cm™3.
[CF,] = (1-10)x1013 molec.em™3.
[H,0,] = 8x1012 molec.cm 3.
77 HAC/PRE EX 283 (3.6+1,0)(13) 2
kg + ky + k.
Isothermal flow.
78 PRE EX 293 (3.2£1.0)(13) 2
kg + ky + k.
Laser Magnetic Resonance Spectroscopy.
79 HAC/PRE1 EX 293 (2.8+0.6)(13) 2
ko t+ kb + kc.

Isothermal flow. Laser Magnetic Resonance
Spectrometry. P(Total) = (130-800) Pa.
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Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
81 THR/WIL2 EX 298 (3.01£0.78)(13) 2
ka + kb + kc' Laser magnetic Resonance
Spectrometry.
82 SRI/QIU EX 296 (4.46x0.72)(13) 2
k, + ¥k, + k..
Discharge-flow. Laser-induced Fluorescence.
UV-Resonance-Fluorescence. HO, radicals
generated by reacting F with HZOZ'
F, H and O atoms generated by dissociation
of CFQ, Hz, and 02, respectively,
in a microwave-discharge.
[H], = [0], ~ (4-5)x1010 molec.cm™3,
[CF,) = (1-10)x1013 molec.cm™3.
[H,0,1 = 8x1012 molec.om™3. .
[(NO] ~ 2x10%% molec.cm™3.
P(He) ~ 2.5 torr.
H + H,0 + H, + OH
Hydrogen atom + Water
79 COH/WES RE 250-3000 8.52(12) 1.2 9610 2
Critical review. k, = Kk_;. The preexponential
factor expressed as: A(T/298)1'2.
Alogk = 0.1 at 300 K, and 0.4 at 2000 K.
H + Hy0, + H, + HO, (a)
=+ OH + H,0 (b)
Hydrogen atom + Hydrogen peroxide
72 VOL/GOR RL 288 (3.0£1.0) 2/2
kp/k,.
73 GOR ES 298 (2.41+£1.20)(8) 2
k,.
74 GOR/VOL ES 298 (1.87+0.48)(9) 2
k,.
75 KLE/PAY EX 283-353 (3.13%1.20)(12) 0 13994141 2
k, *+ k;,. Channel (b) assumed to be predominant.
72 GOR/VOL RL 298 (2.0£1.0) 2/2
ky/k,. (Corrected rate ratio.)
73 GOR RL 298 (3.0£1.0) 2/2
ky k.
73 GOR ES 298 (7.23+0.36)(8) 2
ky.
74 GOR/VOL RL 298 (1.86x0.14) 2/2
kp/k,.

153



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref), n B,

A,A/A(ref) B-B(ref)

k,A Xk err.

units factor

74 GOR/VOL
Ky

75 MEA/HEI
kp /K,

D + H,0, + HD + HO, (a)
-+ OH + HDO (b)
Deuterium atom + Hydrogen peroxide
71 ALB/HOY
ky + k.

H + S0, -+ HSO,
Hydrogen atom + Sulfur dioxide

78 GOR/IVAZ 1)

78 GOR/IVA2 1)

1y Based on collision-induced shifts and

HF-transition line broadening in H atoms.

H+SE~+H,+5§
Hydrogen atom + Mercapto
72 LAN/OLD
Upper-limit k.
73 BRA/TRU
75 CUP/GLA
79 NIC/AMO

Radio-frequency pulse. Kinetic spectroscopy.

Computer simulation.
High-vacuum.

P = (0.1-2) torr.

H + H;S + Hy + SH
Hydrogen atom + Hydrogen sulfide
71 KUR/PET1
72 ROM/SCH
73 BRA/TRU
77 PRA/ROG
Conventional static system.
79 NIC/AMO

Radio-frequency pulse. Kinetic Spectroscopy.

High-vacuum system. Computer simulation.
P = (0.1-2) torr.
80 HUS/SLA1

Time-resolved Resonance-Fluorescence.

ES 298

RL 288

EX 294-464

EX 305
EX 375

E5 293

EX 298
EX 295
DE 295

EX 190-464
EX 298
EX 298
EX 808-937

DE 295
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(7.77+0.90)(12) 0
(2.2920.24)(11)

(3.4£0.84)(9)

7.0(12) 0 2114x201

1.81(11)
2.23(11)

<6.02(12)

2.5(13)

(1.51£0.48)(13)
(1.320.2)(13)

860+30

5.001D)

2.75(13) 0 330£220

(5.0%0.4)(11)

(5.1820.30)(11)

2/2

NN N



4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

n B,
B-B(ref)

k,A k err.

units factor

82 ROT/LOE1l
Thermolysis of HoS behind reflected shock-waves.
Atomic-resonance Absorption-Spectroscopy.
P(Total) = (1350-15000) torr.
[H,S) = (0.6-4.9)x1013 molec.cm™3.
[Ar] = (5.0-8.0)x1018 molec.cm™3.

D + D,S = D, + SD
Deuterium atom + Hydrogen sulfide (D,5)
80 HUS/SLA1l

Time-resolved Resonance-Fluorescence.

H+ N (+M) = NH (+ M)
Hydrogen atom + Nitrogen atom
73 BRO
Central k value by averaging:

k < (6.4x1,5)x10 32 cmsmolec—zs-l and

k > (3.121.0)%10732 cmBmolec 2571,

H+ Nz -+ NH + N
Hydrogen atom + Nitrogen molecule
78 ROO/BAN
Shock-waves. The preexponential factor

expressed as: A(T/298)0-3,

H+NO (+ M)+ 0OH+N (+M)
Hydrogen atom + Nitrogen oxide (NO)
75 BRA/CRA 1)
75 DUX/PRA 1)
1) Optimization based on a proposed mechanism.
75 FLO/BAN
Best fit to the experimental data.
75 KOS/AND
Data-fit to a proposed mechanism.
76 AND/ASA
Reevaluation of the experimental data reported
in 75 KOS/AND by using computer simuulation.
77 FLO/HAN

Best data-fit to a proposed mechanism.

EX 1965-2560

EX 300

EX 298

ES 1700-3000

DE 2530-3020
DE 2200-3250

EX 2403-4500

ES 2000-4000

DE 2300-3500

EX 2415-4200

155

1.08(13)

(4.76%0.24)(11)

(1.82+1.05)(16)

5.18(13)

3.5(14)
2.6(14)

1.34(14)

3.16(13)

5.01(13)

2,22(14)

0 1500

0.5 71465

0 23937
0 24560

0 24761+403

0 24157151

0 24508

0 25415£302



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) wunits factor

77 MCC/KRU 2) EX 1750-2040 1.74(14) 0 24761 2 1.58
77 MCC/KRU 2) RE 1750~2040 1.71(14) 0 24560 2

Based on a curve fit of all previous rate

constants. Recommended k.

Flow reactor.

Same data given in 76 MCC/KRU.

77 OKA/SIN2 EX 298-477 (4.61+0.16)(15) 0 ~363+13 2
M= H,.
Photomultiplier with lock-in amplifier.

81 FOR 3) EX 313 5.01(14) 2
M= N,. P >400 atm.

81 FoR 3) EX 313 1.50(14) 2
M = Ar. P <100 atm. Extrapolation by using the
Cassel curve method of Troe.

3) Steady-state quasi-monochromatic Photolysis
of NO/HI mixtures. Limiting high-pressure k’s.

71 HIK/EYR EX 208 (1.420.2)(16) 3
M= H,.
71 0SB EX 298 1.40(16) 3

M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 0.56(Ne), 1.11(He), 1.40(Xr),
1.83(Hy).
72 AHU/MIC EX 298 (1.41£0,04)(186) 3
M = Ar. M-efficiencies relative to Ar

are: 1.0(Ar), 0.5(Ne), 1.1(He), 1.4(Kr),

1.6(H,).

73 ATK/CVE %) EX 285-390  8.9(15) 0 -272+75 3
73 ATK/CVE %) EX 298 (2.150+0.13)(16) 3
) M=n,.

75 CAM/HAN2 EX 392 (8.720.7)(15) 3

M = Ar., M-efficiencies relative to Ar
are: 1.00(Ar), 1.64(N2).

77 OKA/SIN1 EX 298 (1.56+0,08)(16) 3
M= H,.

77 OKA/SINZ %) EX 298 (1.55+£0.23) (16) 3
M=H,.

77 OKA/SIN2 5) EX 298 (1.91+0.38)(16) 3
M = NO.

[}
~

Photomultiplier with lock-in amplifier.

79 ISH/SUG2 EX 298 (1.66+0.22)(16) 3
M= HZ‘ Pulse-radiolysis.

Absorption-spectroscopy.

P = (100-300) torr. Hy + (0.05-0.85) torr. NO
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

D + NO (+ M) » DNO (+ M)
Deuterium atom + Nitrogen oxide (NO)
79 ISH/SUG2 EX 298 (1.60x0.36)(16) 3
M= DZ‘ Pulse-radiolysis.
Absorption-spectroscopy.

P = (100-800) torr. (D, + NO)

H + NO, + OH + KO
Hydrogen atom + Nitrogen oxide (NOZ)

76 WAG/WEL EX 240-480 (4.3£1.8)(14) 0 50584 2
77 BEM/CLY EX 298 (6.81+1.39)(13) 2
77 CLY/MON / EX 298-853 2.89(14) 0 17431 2 1.21
79 MIC/NAV2 EX 195-400 (8.49%1.57)(13) 0 0 2

T-independent. Mean value of two techniques:
Flash-photolysis-, and Discharge-flow-
Resonance-fluorescence.
81 AGR/MAN EX 300 7.53(13) 2
Flowing-afterglow apparatus. Rotationless Ein-

stein coefficient of Rosmus. P(Ar) = 0.7 torr.

H + NZO - OH + Nz (a)
- NH + NO (b)

Hydrogen atom + Nitrogen oxide (NZO)

73 BAL/GET RL 773 (6.420.7)(-1) 2/2
k /kpog. kpge: H + 0, = OH + O.
73 BAL/GET 1) RN 773 2.6(9) 2 1.4
73 BAL/GET 1) SE  460-2500 7.6(13) 0 7589503 2
by kg
73 WAL1 RL 773 (6.4x0.07)(-1) 2/2
k /kpgg Kpge: Ht 0, + OH + O.
73 WAL 2) RN 773 2.6(10) 2 1.4
73 WAL1 2) SE 700-2503 7.6(13) 0 7599+503 2
Present and independent data combined.
2
) k.
75 ALB/HOY EX 718-1111 (2.2%0.7)(14) 0 8709+349 2
k,.
77 BAL/VAN EX 1000-1700 (6.0%2.0)(13) 0 6593 2

k,. Supersonic molecular beam.

Mass-spectrometry. P = 40 torr.

78 DEA/STE EX 1850-2850 1.81(15) 0 13592 2
k,. M = Ar. Reflected shock waves. Best fit.

79 GLA/QUY EX 1473-2710 (3.82+0.66)(13) 0 8505+377 2

ka. Discharge-flow shock-tube.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
79 QUY EX 1475-2875 (3.26x0.47)(13) 0 8153+302 2
k,. Shock-tube technique. P <760 torr.
80 DEA/JOH1 EX 1700-2500  3.31(14) 0 5281 2
k,. HCHO Decomposition behind shock-waves.
Best data fit. Total conc. = 5x1018 molec.cm™3.
80 MUR/BOR1 3, RN 1550 9.77(11) 2
80 MUR/BOR1 3y RN 1923 1.26(12) 2
3, k,. Oxidative pyrolysis of CH, behind reflected
shock-waves, initiated by the NZO decomposition.
Other k values are given for various T’s within
(1550-1923) K range. Ea not given. Determined
relative to the reaction:
H + CH, » H, + CH,
78 BOR/ZAM EX 850-2000 6.31(13) 0 14595%755 2 2.0
kb. Static system., Reflected shock-waves.
H + N,0(v=3) »~ OH + N,
Hydrogen atom + Nitrogen oxide (NZO)
77 GER/EGO EX 298 <6.02(10) 2
Upper-limit k.
H+Nd~H, + R
Hydrogen atom + Imidogen
81 MOR2 EX 1790 ~3.01(13) 2 2.0
Premixed HZ/OZ/Ar flames. Laser-fluorescence.
P = 760 torr.
H+ NH; (+ M) » H, + NH (+ M) (a)
* NHy (+ M) (b)
Hydrogen atom + Amidogen
71 BOY/WIL ES 298 (2.9%0.7)(12) 2
k,. Radiolysis of gaseous NH3.
P(NH3) = 700 torr.
79 DOV/NIP RN 2500-3000 6.17(13) 0 2630 2
ka. Pyrolysis behind reflected shock-waves.
81 YUM/ASA EX 2450-3020 3.02(13) 0 4308 2
ka' M = Ar. Thermolysis of NHB behind incident
shock-waves. Vacuum-UV Absorption-Spectroscopy.
[NHzl, = (1.2-2.4)x10%% molec.cem™3.
[Ar] = (0.2-1.8)x10%8 molec.com™3.
71 BOY/WIL ES 298 (1.8+0,4)(13) 2

kb. Radiolysis of gaseous NHB'
P(NHy) = 700 torr.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B~B(ref) wunits factor
79 PAG/ERI EX 349 1.6(13) 2

kb. Gaseous NH3 pulse-radiolysis.
71 GOR/MUL EX 298 2.2(18) 3
ky,. Unreported T assumed to be 298 K.

H + NH3 + H, + NH,
Hydrogen atom + Ammonia
74 DOV/NIP EX 1500-2150 2.75(13) 0 87571654 2 1.45
81 YUM/ASA EX 1860-2480 1.24(14) 0 10820+5184 2 11.0
M = Ar. Thermolysis of NHj behind
incident shock-waves.
Vacuum-UV Absorption-Spectroscopy.
[NHl, = (0.6-1.8)x1013 molec.cm™3.
{Ar] = (0.1-1.2)x1019 molec.cm™3.

H + NH,NH -+ NH, + NH,
Hydrogen atom + Hydrazyl
71 GEH/HOY EX 300 (1.620.8)(12) 2

H + RE,NH, + H, + NH,NH
Hydrogen atom + Hydrazine

71 FRA/JON EX 300-540 (1.5+0.3)(12) 0 6542101 2
71 GEH/HOY EX 213-473 1.3(13) 0 1258 2
76 STI/PAY EX 228-400 (5.94x0.70)(12) 0 1198+50 2
H + HN3 + NH, + N,
Hydrogen atom + Hydrazoic acid
73 LEB/COM EX 300-460 1.53(13) 0 2315 2
H + HNO - Hz + NO
Hydrogen atom + Nitrosyl hydride
72 SMI EX 2100 (2.35+1.14)(12) 2
75 CAM/HAN2 RL 425 <8.86(~3) 2/2
kres:
O + HNO - OH + NO.
Upper-limit ratio.
78 WAS/AKI EX 298 >9.64(11) 2
Fast flow.
Lower-limit k.
Photoionization Mass-spectrometer.
80 DOD/ZEL EX 295 (7.23+3.00)(13) 2

High-frequency discharge.

Mass-spectrometry.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

H + HONO, = products
Hydrogen atom + Nitric acid
74 CHA/WAY EX 300 £1.20(9) 2
Upper-limit k.

H + HO,NO, < products

Hydrogen atom + Peroxynitric acid
81 TRE/BAR 1) EX 248-315 (1.48+0.21)(10) 0 0 2
81 TRE/BAR 1) ‘ EX 238 (3.860.84) (10) 2
1y Stirred-flow reactor. Modulated molecular-beam

Spectrometer. P(Total) = (1-3) torr.

H+ CO (+ M) = CHO (+ M)

Hydrogen atom + Carbon monoxide
78 GOR/IVA2 1) EX 305 >1,51(10)
78 GOR/Ivaz 1) EX 375 >2.41(11)
1) Collision-induced shifts. HF-transition line

broadening in H atoms. Lower-limit k’s.

71 BEN/BLA EX 298 £1.2(14) 3
M = Hy. Upper-limit k.
71 HIK/EYR EX 288 (2.6x£0.4)(13) 3

M = Ar. M-efficiencies relative to Ar
‘are: 1.00(Ar), 1.54(Hp).
72 AHU/MIC EX 298 (2.18£0.25)(15) 3
M = Ar. M-efficiencies relative to Ar
are: 1.0(Ar), 1.0(He), 0.8(Ne), 1.1(Kr),

1.3(Hy).

72 BAL/JAC DE 773 2.3(14) 3
M= H,.

73 AZA/AND EX 298 (3.99+2.18)(13) 3

M = Ar. M-efficiencies relative to Ar
are: 1.0(Ar), 2.0(CO).
80 HOC/SWO1 EX 298 (3.8+0.4)(13) 3
M = H,. M-efficiencies relative to By
are: 1.00(H;), 0.85(CO), 1.53(CH,). Hy
Flash-photolysis in presence of CO.
P = 760 torr.

H+ CO + OH -+ HCHO + O
Hydrogen atom + Carbon monoxide + Hydroxyl
78 SME/PAV EX 1500-3500 1) 3
Shock-waves. Non-Arrhenius expression:

1y x = 4.35%x102%(1/T) em®mo172s71
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Reaction, Reference Code, Notes

Data

type

T/K k,k/k(ref),
A,A/A(ref)

B,

B-B(ref)

H + CO, + OH + CO

Hydrogen atom + Carbon dioxide

75 VAN/PEE

Ky = k;K.

78 WAW/ZIE

H+ CH ~» Hy +

HZ dissociation in a quartz vessel
using the system 14COZICO/HZ.
P(Total) = (100-200) torr.

(9]

Hydrogen atom + Methylidyne
82 GRE/HOM2

Reaction of the Ethyne/O/H system, diluted in
N,/He, in a discharge-flow réactor.
Resonance-fluorescence.

O atoms generated by reacting N with NO.

P = 2 torr.

H + CH, + H, + CH

Hydrogen atom + Methylene
82 GRE/HOM1

Reaction of the CH=CH/O/H system diluted
in Nz/He, in a discharge-flow reactor.
Resonance-fluorescence.

O atoms generated by reacting N with NO,
H atoms produced by a discharge of the
mixture H,/He. Best data fit. P = 2 torr.

H + CHy (+ M) = CH, (+ M)

Hydrogen atom + Methyl
72 TEN/JON

74

77

77

79

79

Data-fit to a proposed mechanism.
CAM/MAR

Average of three k's at 8, 12, and 16 torr.,
over the given T-range.

CHE/LEE

CHE/YEH

Extrapolated limiting high-pressure k.
SEP/MAR 1)

P(Ar) ~ 14 torr,

SEP/MAR 1)

P(Ar) = 7.4 torr.

1) Discharge-flow system. Best data-fit.

DE

650-1800 4.8(14)

EX 1013-1243 9.0(13)

EX

EX

co

EX

EX

ES

EX

EX

298 =3.0(13)

298 (5.0+1,0)(13)

303-603 1.17(12)

503-753 (1.64%0.55)(12)

308 1.5(14)

308 (2.0£0.9)(14)
750 2.82(12)
768-818 1.58(12)
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
80 PAT/PIL EX 300 (9.03x4.22)(13) 2
Azomethane-Ethene flash-photolysis.
Gas-chromatography. Limiting high-pressure k.
M = Ar, or SFg. P = (50-1000) torr.
80 SWO/HOC EX 286 (1.2+0.3)(14) 2
H20 flash-photolysis. P ~760 torr. M = Nz, Hz.
74 PRA/VEL EX 295 (5.3%£1.0)(18) 3
M = He. M-efficiencies relative to He
are: 1.00(He), 37.74(NO).
76 PRA/VEL1 EX 321-521 1.06(19) ~0.33 0 3 5.01
M = He. The preexponential factor expressed
as: A(T/208)70-33,
H+ CH, -+ Hz + CHy
Hydrogen atom + Methane
71 BAK/BAL CO 298-753 3.1(13) 0 5989 2
Rate constant per CH bond,
73 CLA/DOV1 CO 300-1800 5.93(11) 3.0 440420 2 1.05
BEBO calculation. The preexponential factor
expressed as: A(T/298)3‘0.
73 PEE/MAH1 EX 1600 (3.20.6)(12) 2
75 ROT/JUS EX 1700-2300  7.23(14) 0 7578
78 SHA CO 300-2500 1.25(12) 2.0 4449 2
The preexponential factor expressed
as: A(T/298)2.
78 SEP/MAR 1) EX 640-818 1.822(14) 0 6628+421 2 1.82
P(CH,) = (17-346) mtorr.
P(Ar) = (5.2-14.8) torr.
79 SEP/MAR 1) RE 400-1800 7.58(13) 0 6002+96 2 1.15
Extended T-range by combining the data
of several workers. Recommended by author.
1) Discharge-flow system.
80 ROT EX 1800-2300 7.23(14) 0 7600 2
CHA thermolysis behind shock-waves. Atomic Reso-
nance-Absorption. Same data given in 79 ROT/JUS1.
80 MUR/BORL 2) RL 1550 8.0(-1) 2/2
80 MUR/BORL 2) RL 1023 1.46 2/2
2) Oxidative pyrolysis of CH, behind reflected

shock-waves, initiated by the N,0 decomposiion.
Within the T-range (1550-1923) K, the ratio of

rate constants shows a trend to increase from
about 0.7 to 1.5.
kref: NyO + M =~ N2 + 0+ M.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
D + CD, -+ D, + CDq
Deuterium atom + Methane-d,
80 CHI/BAK EX 1780-2440 2.1(15) 0 11223 2
CD, Pyrolysis behind shock-waves.
Resonance-absorption Spectroscopy.
H + CHO + H, + CO (a)
~+ HCHO (b)
= 0 + CH, (c)
Hydrogen atom + Methyl, oxo-
73 MAC/THR RL 300 4.0 2/2
ko/kpes. kpof: CHO + O =+ CO + OH (m)
=+ CO, + H (n)
78 REI/CLA EX 298 3.31(14) 2 2.0
ka. HCHO photolysis with tunable pulsed UV laser.
79 NAD/SAR4 EX 298 >3.01(13) 2
k,. Intracavity laser spectroscopy. Unreported
T assumed to be 298 K. Lower-limit k.
81 CHE/RHO ES 250-2000 (4.0%£1.0)(13) 2
k,. Kinetic modelling of CO oxidation in flames.
78 NAD/SAR 1) RL 298 (6.7£2.7) 2/2
k(a + b)/ky¢.
kpof: CHO + CHO = products.
78 NAD/SAR 1) RN 298 1.45(¢14) 2
k(a + b).
1) HCHO Flash-photolysis. Laser-spectroscopy.
79 NAD/SAR2 EX 298 (1.20%0,.42)(14) 2
k, * ky. Pulse-photolysis of CH4CHO,
80 HOC/SWO1 EX 298 (6.9+£1.7)(13) 2
k, + ky,. H, flash-photolysis in presence of CO.
P = 760 torr.
81 TSU/KAT 2) RN 1500-1900 1.28(10) 0 ~2285 2
Total conc. = 6.0x1018 molec.em™3.
81 TSU/KAT 2) RN 1500-1900  4.68(10) 0 . -2285 2
Total conc. = 3.0x10%° molec.cm 3.
81 TSU/KAT 2) DE 1500-1900 6.61(10) 0 -2285 2
Total conc. = 6.0x1019 molec.cm 3.
Z) k. M = Ar. Thermal oxidation of CH,O0H/O, in
Ar behind reflected shock-waves. UV-absorption.
IR-emission. ky ~ k_4K.
81 TSU/HAS ES 1200-1800  3.98(13) 0 51602 2

c

k.. M = Ar. Thermal oxidation of CHaOH/OZ in

Ar behind reflected shock-waves.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A A/A(ref) B-B(ref) units factor
H + HCHO -+ HZ + CHO (a)
~ CH,OH (b)
Hydrogen atom + Formaldehyde
72 RID/DAV EX 297 (3.2520.30)(10) 2
k,.
72 WES/DEH2 EX 297-652 1.35(13) 1892 2
k,.
77 SLE/WAR EX 298 (2.59+1.81)(10) 2
k,.
78 NAD/SAR EX 298 (1.81%0.78)(10) 2
k,. HCHO Flash-photolysis. Laser-spectroscopy.
79 KLE EX 250-500 (1.97x0.97)(13) 1847+184 2
ka‘ Flash-photolysis. Resonance-fluorescence.
Mass-spectrometry,
80 DEA/JOH1 EX 1700-2500 3.31(14) 5281 2
k,. HCHO Decomposition behind shock-waves.
Best data-fit. Total conc. = 5x1018 molec.cm 3.
81 TSU/KAT 1) ES 1200-1800  2.85(9) 601 2
Total conc. = 6.0x1018 molec.em 3.
81 TsU/KAT 1) ES 1200-1800 1.26(10) 601 2
Total conc. = 3.0x1019 molec.cm 3.
81 THU/KAT 1) DE 1200-1800 2.34(10) 601 2
Total conc. = 6.0x101% molec.cm™3.
1) k,. M = Ar. Thermal oxidation of CHy0H/O,
mixtures diluted in Ar behind reflected shock-
waves. UV-absorption. IR-emission. ky = Kk_;.
Same data given in 81 TSU/HAS.
R+ CH:,O - HZ + HCHO (a)
= OH + CHy (b)
Hydrogen atom + Methoxy
77 MOO/SLE RL 223-398 (3.1x3.0)(-1) 2/2
k,/(k; + ky). Most probable ratio.
77 MOO/SLE RL 223-398 (6.943.0)(-1) 2/2
ey, /(k, + ky). Most probable ratio.
81 HOY/LOF 1) RL 300 6.7(-1) 2/2
(ky + k) /kpop.
kpopt H + CH,0H =+ products.
81 HOY/LOF 1) RN 300 2.0(13) 2

k, + k.

1) Discharge-flow. Laval nozzle. Mass-spectrometry.
Channel (a) the major path.
P = (0.1-2.0) torr.
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Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),
A,A/A(ref)

B

'

B-B(ref)

k,A k err.

units factor

H + CD40 + BD + HCHO (a)
- OH + CD3 (b)
Hydrogen atom + Methoxy-ds

81 HOY/LOF 1) RL 300
(ka + kb)/kref' kref: H + CDZOH -+ products.
81 HOY/LOF 1) RN 300

ky + Ky

1) Discharge fast flow-reactor. Laval nozzle
reactor. Mass-spectrometry. Channel (a) is
the major path.
P = (0.1-2.0) torr.

D + CH40 + HD + HCHO (a)
- 0D + CH3 (b)

Deuterium atom + Methoxy

81 Hoy/LOF 1) RL 300
(k, + ky )} kpof- kiegt D+ CH,0D - products.
81 HOY/LOF 1) RN 300

ky + ky.

1) Discharge fast flow-reactor. Laval nozzle
reactor. Mass-spectrometry. Channel (a) is
the major path.

P = (0.1-2.0) torr.

H + CH,0H ~+ H, + HCHO (a)
-+ OH + CH3 (b)
Hydrogen atom + Methyl, hydroxy-
81 HOY/LOF RN 300

ka + kb' Discharge fast-flow reactor. Laval
nozzle reactor. Mass-spectrometry. Channel (a)
is the major path.
P = (0.1-2.0) torr.

H+ CDZOH i HZ + DCDO (a)
-+ HD + BCDO (b)
= OH + CD,H (c)
Hydrogen atom + Methyl-dz, hydroxy-~
81 HOY/LOF RN 300
k, + ky, + k.
Discharge fast flow-reactor.
Laval nozzle reactor. Mass-spectrometry.
Channels (a) and (b) are major.

P = (0.1-2.0) torr.
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(6.8+1.8)(-1)

1.9(13)

7.1(-1)

2.2(13)

3.0(13)

2.9(13)

2/2

2/2
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Reaction, Reference Code, Notes Data

type

T/K

k,k/k(ref),
A ,A/A(ref)

n B,
B-B(ref)

k,A k err.

units factor

D + CH,OD -+ D, + HCHO (a)
- DH + BCDO (b)
- OD + CHyD (c)
Deuterium atom + Methyl, hydroxy-d
81 HOY/LOF RN
ky + Ry + kg
Discharge fast flow-reactor. Laval
Laval nozzle reactor. Mass-spectrometry.
Channels (a) and (b) are major.

P = (0.1-2.0) torr.

H + CHy0H + H)0 + CHy (a)
= H, + CH,0H (b)
-+ OH + CH4 (c)
-+ Hy + CH30 (d)
Hydrogen atom + Methanol

71 ADE/WAG EX
ka + kb + kc + kd.

73 ADE EX
k, + ky.

74 MEA/KIM EX
ky,. Flow-discharge method with ESR detection.

74 MEA/KIM RE
k;,. Assumed A-factor on the basis of
stoichiometric considerations.

Recommended k.

81 HOY/SIE EX
ky + k4. Isothermal discharge-flow reactor.
Mass-spectrometry.

P = (1.5-6) torr.

81 VAN/VAN DE
kj,. Methanol oxidation in lean flames.
CH;0H/O, mixtures, with or without added
Ar or Hz, burned at 40 torr.

Molecular beam sampling. Mass-spectrometry,

H + CD40H + Hy + CD30  (a)
- HD + CD,0H (b)
Hydrogen atom + Methan-dz~ol
81 HOY/SIE EX
ka + kb. Isothermal discharge-flow reactor.
Mass-spectrometry.

P = (1.5-6) torr.

300

295-653

298~-650

298-565

298-575

500-680

1000-2000

500-680
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3.2(13)

(2.3+0.2)(13)

1.3(13)

(1.80£0.33)(12)

6.5(12)

1.3(13)

3.4(13)

1.3(13)

4] 2667+151

0 2670

0 2738x65

0 2738x75

0 2646

0 1308

0 2646
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type - A,A/A(ref) B-B(ref) units factor
H + CD40D + HD + CD40 (a)
- HD + CDZOD (b)
Hydrogen atom + Methanol-d,
81 HOY/SIE EX 500-680 1.3(13) 0 2646 2
ka + k;,. Discharge-flow. P = (1.5-8) torr.
D+ caaou -+ DH + CB3O (a)
-+ DH + CH,0H (b)
Deuterium atom + Methanol
81 HOY/SIE EX 500-680 1.3(13) 0 2646 2
k, + ky. Discharge-flow. P = (1.5-6) torr.
74 MEA/KIM ES 298-575 (2.82+0.40)(13) 0 2617150 2
ky,. Discharge-flow with ESR detection.
H + CH300H + H,0 + CH;0 (a)
<+ Hy + CH30, (b)
-+ Hy + CH,00H (c)
Hydrogen atom + Hydroperoxide, methyl-
75 SLE/WAR2 EX 250-358  (1.69%0.54)(11) 0 956+£101 2
kg + ky + k.
77 SLE/WAR EX 250-358 (7.27+0.18)(10) 0 936+96 2
ka = (43x7)% of k(overall).
77 SLE/WAR EX 250-358 (8.79+0.18)(10) 0 936+96 2
ky, = (5227)% of k(overall).
77 SLE/WAR EX 250-358 8.45(9) 0 936496 2
kc = 5% of k(overall).
77 SLE/WAR 1) EX 250-358 (1.69£0.54)(11) 0 936496
77 SLE/WAR 1) EX 298 (7.83+1.20)(9)
1y kg + kp + K.
D + CH3O00H » DEO + CH;0 (a)
=+ DH + CH30, (b)
= DH + CH,00H (c)
Deuterium atom + Hydroperoxide, methyl-
77 SLE/WAR - EX 298 (7.23£0.60)(9) 2
ky + ky + k.
H + COS + SH + CO
Hydrogen atom + Carbon oxide sulfide
72 ROM/SCH EX 298 (1.33+0.24)(10) 2
75 TSU/YOK EX 300-525 (9.1+£1.2)(12) o] 1963+186 2
76 LEE EX 298-478 (9.77+1.00)(13) o] 277439 2
77 LEE/STI EX 261-500 (5.4620.92)(12) [o] 1938+55 2
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) units factor

H + CH,=N=N -+ CH3 + N,
Hydrogen atom + Methane, diazo-

72 NIK/MOR2 EX 300 9.64(12) 2

H + CH3NO, — products

Hydrogen atom + Methane, nitro-

75 SLE/WAR2 EX 298-398 (1.63+0.60)(12) 0 1761+126 2

H + CHaoNO - RO + CH30H (a)
d Hz + CH,0KO (b)
= HNO + CH30 (¢)
Hydrogen atom + Nitrous acid methyl ester

(Methyl nitrite)

77 MOO/SLE EX 223-398 (1.21£0.13)(11) 0 956455 2
k, = (4725)% of k(overall).

77 MOO/SLE EX 223-398 (1.3740.13)(11) 0 956£55 2
ky + k, = (5325)Z of k(overall).

77 MOO/SLE EX 223-388 (2.58£0.51)(11) 0 956x55 2
ky, + ky + k.

H + CD,0NO -+ NO + CD30H (a)
- HD + CH,0ONO (b)
- HNO + CD30 (c)
Hydrogen atom + Nitrous acid methyl-da ester
(Methyl-d3 nitrite)

77 MOO/SLE EX 298 (8.31%1.39)(9) 2
k, + ky + k.

H + CH=CH (+ M) -+ Hy, + CB=C (+ M) (a)
—+ CHp=CH (+ M) (b)
Hydrogen atom + Ethyne

74 YAM/LAV EX 1063-1233 4.78(13) 0 8254x2013 2 2,51
k,.

71 OSB 1) EX 298 2.71(10) 2

75 IBU/TAK 1) EX 296 (5.5£0.5)(10) 2

by xy.

76 KEI/LYN 2) EX 208 (6.32+0.60)(9) 2

k increasing from (6.3220.60)x10% to
(1.2920.12)x101% emPmo1 1571 within
the (1-10) torr. P=range.

Loww P-range.

ky = kapp/s, where s ~ 2,0.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
76 XKEI/LYN 2) EX 298 (2.374£0.86)(10) 2
k increasing from (2.37:0.26)11010 to
(9.43£0.58)x1010 em®mo1™1s™1 within the
(6-742) torr. P-range. High P-range.
kbi = kapp/s, where s ~ 1.15,
2 k. Initial step in a proposed mechanism.
Addition product vibrationally excited.
P-dependent k’s.
76 PAY/STI EX 193-400  (5.54%1.57)(12) 0 121370 2
ky,. M = He. Limiting high-pressure k. Initial
step in a proposed mechanism.
78 GOR/IVA2 3) EX 305 (2.1120.18)(11) 2
Method based on collision-induced shifts and
HF-transition line broadening in H atoms.
78 GOR/IVA2 3) ) EX 305 (2.1120.12)(11) 2
Method based on H-maser relaxation.
78 GOR/IVA2 3) EX 305 (9.43+3.63) (16) 3
Method based on collision-induced shifts and
HF-transition line broadening in H atoms.
%) k.
79 ISH/SUG2 EX 298 (2.29+0.24)(11) 2
ky,. Pulse-radiolysis. Absorption-Spectroscopy.
P = (200-1100) torr. H + 0.073 torr. CH=CH.
81 SUG/OKA2 EX 206-461 (2.28+0.12)(13) 0 1374x18 2
kj,. Pulse-radiolysis. Resonance-absorption.
Limiting high-pressure k.
H + CD=CD (+ M)+ D + CH=CD (+ M)(a)
= CHD=CD (+ M) (b)
Hydrogen atom + Ethyne-dz
71 HOY/WAG EX 300-470 2.0013) 0 26671252 2
k,.
76 KEI/LYN 1) EX 298 (3.98+0.42)(10) 2
k increasing from (3.9810.42)x1010 to
(5.8420.60)x1010 em®mo1~1s™! within the (1.2-5.6)
torr. pressure range. Experiments in excess
[CD=CD].
76 KEI/LYN 1) EX 298 (2.110.24)(10) 2

k increasing from (2.1110.210:(1010 to

(3.4920.36)x1010 cm®mol 157! within the (1-5)

torr. pressure range. Experiments in excess (H].
1) k,. Overall reaction of a proposed mechanism,

P-dependent rate constants.
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Reaction, Reference Code, Notes Data T/K
type

k,k/k(ref),
A,A/A(ref)

n B, k,A k err.
B-B(ref) wunits factor

78 GOR/IVA2 2) EX 305
78 GOR/IVA2 2) EX 305
) ky. Collision-induced shifts.
HF-transition line broadening in H atoms.
79 ISH/SUG2 EX 298
kp. Pulse-radiolysis. Absorption-spectroscopy.
P = (200-1100) torr. (H, + CD=CD)
81 SUG/OKA2 EX 206-461
kb‘ Pulse-radiolysis. Resonance-absorption.

Limiting high-pressure k.

D + CH=CH -+ H + CH=CD (a)
~ CHD=CH (b)
Deuterium atom + Ethyne
71 HOY/WAG EX 200-465
kg
76 KEI/LYN EX 298
k,. Overall reaction of a proposed mechanism.
Average k for the pressure range (1-6.7) torr.
79 ISH/SUG2 EX 298
kb' Pulse-radiolysis. Absorption-spectroscopy.
P = (200-1100) torr. (D, + CH=CH)
81 SUG/OKA2 EX 206-461
kb' Pulse-radiolysis. Resonance-absorption.

Limiting high-pressure k.

D + CD=CD ~ CD2=CD
Deuterium atom + Ethyne-d,
76 KEI/LYN EX 298
k increasing from (6.63:0.60)x10g to
(1.08+0.12)x1010 emPmo1™1s™! within the
(1-5 6) torr. P-range. P-dependent k.
kbi = kapp/s' where s ~ 2.0.
The addition product is vibrationally
excited.
79 ISH/SUG2 EX 298
Pulse-radiolysis.
Absorption-spectroscopy.
P = (200-1100) torr. (D, + CD=CD)
81 SUG/OKA2 EX 206-4561
Pulse-radiolysis.
Resonance-absorption.

Limiting high-pressure k.
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(2.35x0.48)(11)
(9.98+5.44)(16)

(2.29+0.12)(11)

(1.91+0.12)(13)

3.1(13)

(7.35+0.72)(10)

(1.57+0.12)(11)

(2.07x0.37)(13)

(6.63+0.60)(9)

(1.51%0.12)(11)

(2.64x0.87)(13)

1330+24 2

0 1862x101 2

0 1521£59 2

0 160218 2
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

H + CHZ=CH nd Hz + CH=CH
Hydrogen atom + Ethenyl
80 TAN/GAR1 ES 2000-2450 1.0(13) 0 0 2
Thermolysis of CH,=CH; in Ar behind
incident shock-waves. Optimization.

Total conc. = (1.1-2.2)x1018 molec.cm™3.

H + CHy=CH, (+ M) + Hy + CH,=CH (+ M) (a)

+ CH4CH, (+ M) ()
Hydrogen atom + Ethene
72 FAL/SUN RL 298 $3.0(-4) 2/2
k,/ky,. Upper-limit ratio.
73 PEE/MAH2 1) ES 1200-1700  1.1(14) 0 4278 2
74 YAM2 1) EX 1093-1213 1.91(13) 0 5184+1007 2 2.51
75 NAM/SHE 1) EX 1073-1173 (1.5%0.4)(11) 2
75 NAM/SHE 1) ES 1073-1173  8,47(12) 0 4529£201 2

A-factor recalculated from the author’s
estimated value for Ea.
77 Jus/Rot 1) ES 1700
77 Jus/roT 1) ES 2000
77 Jus/roT 1) ES 1700-2000
81 HAU/sAN 1) EX 1110-1235

.0(12)
.5(13)
.0(15) 0 11500
.54(14) 0 7217

W U = W
NN NN

Propane pyrolysis. Adiabatic flow-reactor.

1) k,.

71 COW/KEI 2) RL 288 (8.6%1.3) 2/2
kb/kref'
Kpeg: H + CH=CH - CH,=cH!

71 COW/KEI 2) RN 298 (2.35%0.60)(11) 2
ky,

2y M= Ne, Ar. Steady-state photolysis method.
The addition product is vibrationally excited.
P(Total) = (10-15) torr.

71 HIK/EYR EX 298 (5.5%0.5)(11) 2
kb. M= HZ, or Ar. Limiting high-pressure k.
The addition product is vibrationally excited.

71 OSB : EX 208 3.70(11) 2
ky,.

71 PEN/DAR 3) RL 303-478 3.0(-1) 0 425 2/2
kb/kref'
kyegg: H+ HI » H, + I.

71 PEN/DAR 3) RN 298 (6.9x0.7)(11) 2
kb.

3, Photolysis of HI in presence of Ethene.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
72 TEN/JON CO 303-603 7.89(11) o] 367 2
k. Data-fit to a proposed mechanism.
73 MIC/OSB EX 298 (8.70£0.19)(11) 2
kb. M = He. Limiting high-pressure k.
74 LAU/BUE %) RL 298 (5.6x0.2)(-1) 2/2
kKpor: H + CHyCH=CH, - (CHy),CH!
74 LAU/BUE %) RL 298 (1.2%0.2) 2/2
kpegg: H + CH3CH=CHCHg - CH3CH2CHCH3f
74 LAU/BUE %) RL 288 (8.0x2.0)(~1) 2/2

Kogg: H+ (CH3),C=CHCHj - (CH3)2CCH2CH3f (c)
- (CHy),CHCHCH, (@)

ky/k of. The product is vibrationally excited.

74 LAU/BUE EX 288 2.47(11) 2
kb‘ The product is vibrationally excited.

75 IBU/TAK RL 296 9.989+0.186 2/2
kb/kref' Conventional vacuum aparatus.
kref: H + CH=CH -~ CH2=CH

75 MIH/SCH EX 295 (7.53£0.24)(11) 2
kb. The product is vibrationally excited.

78 GOR/IVA2 EX 305 (6.32+0.80)(11) 2
ky,. Method based on collision-induced shifts
and HF-transition line broadening in H atoms.

78 GOR/IVA2 EX 305 (6.63+0.12)(11) 2
ky,. Method based on H-maser relaxation.

78 GOR/IVA2 EX 305 (4.35%£1.45)(17) 3
ky,. Method based on collision-induced shifts
and HF-transition line broadening in H atoms.

78 ISH/YAM EX 298 (6.63+0.60)(11) 2
kb. Pulse-radiolysis. Resonance-absorption.
P(H,) = (200-1200) torr.

78 LEE/MIC1 EX 198-320 (2.21%0.40)(13) 0 1040%42 2
ky,. M = Ar. Flash-photolysis. Resonance-
fluorescence. P(CH2=CH2) = (13-150) torr.
P(Ar) = (300-760) torr.

79 OKA/CVE 3) RL 298 (3.4120.06)(-2) 2/3
kb/kref'
kiog? H+ NO + M~ HNO + M.

79 OKA/CVE 5) RN 298 (4.69%0.15)(11) 2

ky,.

Modulated Hg-photosensitization. Chemilumines-

(<]
~

cence. k is P-dependent, decreasing with lower
P-values. The product is vibrationally excited.

P = 100 torr.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
80 BIL/BAR RN 793-828 3.98(13) 0 2345 2
ky,. Ethane pyrolysis. k determined relative
to the reaction:
H + CHyCH5 = Hy + CH4CH,
81 EKW/SAF2 RL 358-461 4.66(-1) 0 -871+35 2/2
kb/kref' H atoms generated by Hg-photosensitized
decomposition of Hy. General vacuum apparatus.
Gas-chromatography. P(Hp) ~ 580 torr.
P(Diethylsulfide) = (1-32) torr.
kigg: H + (CH3CH,),S + CH,CH,SH + CHLCH,
81 SUG/OKA2 EX 206-461 (2,83+40.30)(13) 0 1096429 2
ky. Pulse-radiolysis. Resonance-absorption. Li-
miting high-pressure k. Supersedes 81 SUG/OKAl.
H + CH,=CHD -+ CH3CHD (a)
- CHyDCH, (b)
Hydrogen atom + Ethene-d
81 SUG/OKA2 EX 206-461 (2.67x0.46)(13) 0 1084250 2
k, + k. Pulse-radiolysis. Resonance-absorption.
Limiting high-pressure k., Supersedes 81 SUG/OKA1l.
H + CD,;=CD, (+ M) + D ; CD,=CDH (+ M) (a)
-+ CD,HCD, (+ M) (b)
Hydrogen atom + Ethene-da
74 YAM1 EX 1000-1200 6.75(12) 2 1.35
ka. Averaged over the given T-range.
71 OSB EX 298 5.44(11) 2
ky,.
71 PEN/DAR 1) RL 303-478 3.0(-1) 0 425 2/2
kp/kpeg- kiog: H+ HI - Hy + I,
71 PEN/DAR 1 RN 298 (7.6+0.8)(11) 2
ky, .
1 Photolysis of HI in presence of CD,=CD,, .
75 COW/MIC EX 297 4.16(11) 2
kb. In excess H, at 0.91xr. k increasing
to 5.90x1011 emPmo17ls™1 at 4.93 torr.
75 MIH/SCH EX 295 (6.8320,24)(11) 2
ky,. The product is vibrationally excited.
78 GOR/IVA2 EX 305 (6.99+0.48)(11) 2
ky,. Collision-induced shifts. HF-transition
line broadening in H atoms.
78 GOR/IVA2 EX 305 (6.02x0.12)(11) 2

ky,. Method based on H-maser relaxation.
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Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
78 GOR/IVA2 EX 305 (3.83+1.09)(17) 3
k;,. Collision-induced shifts. HF-transition
line broadening in H atoms.
81 SUG/OKA2 EX 206-461 (2.75£0.30)(13) o] 1087+26 2
ky. Pulse-radiolysis. Resonance-absorption. Li-
miting high-pressure k. Supersedes 81 SUG/OKAL.
+ CH,=CH, — CDH,CE,
Jeuterium atom + Ethene
75 COW/MIC EX 297 (4.60+0.04)(11) 2
In excess D.
P-independent from 0.86 to 5 torr.
75 COW/MIC EX 297 (4.68+0.34)(11) 2
In excess CH2=CH2.
Relatively stable k from 1.25 to 1.76 torr.,
but increasing to 7.29x10ll cmamopl-la'1
at 4.16 torr.
75 MIH/SCH EX 295 (5.24+0,18)(11) 2
The product is vibrationally excited.
79 ISH/SAT EX 298 (4.82+0,.60)(11) 2
Pulse-radiolysis. Resonance-absorption.
81 SUG/OKA2 EX 206-461 (2.02+0.09)(13) 0 1100+12 2
Pulse-radiolysis. Resonance-absorption,
Limiting high-pressure k. Supersedes 81 SUG/OKA1l.
D + CHp=CHD -+ CDH,CHD (a)
-+ CD,HCH, (b)
Deuterium atom + Ethene-d
81 SUG/OKA2 EX 206-461 (2.15+0.20)(13) 0 1104%28 2
k, + ky,. Pulse-radiolysis. Resonance-absorption,
Limiting high-pressure k. Supersedes 81 SUG/OKA1l.
D + CD,=CD, -+ CD4CD,
Deuterium atom + Ethene-d,
71 0SB EX 298 4.37(11) 2
75 COW/MIC EX 297 1.33(11) 2
In excess D, at 0.95 torr. k increasing to
2.77x1011emmo172s™ at 5 torr.
75 MIH/SCH EX 295 (5.12%0.30)(11) 2
The product is vibrationally excited.
81 SUG/OKA2 EX 206-481 (2.14x0,26)(13) 0 111536 2

Pulse-radiolysis. Resonance-absorption.
Limiting high~pressure k. Supersedes 81 SUG/OKAl.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

H + CHyCH, - CHy + CHy (a)
- HZ + CHZ=CHZ (b)
Hydrogen atom + Ethyl

72 TEN/JON 1 DE 303-603 1.08(14) 0 438 2
Data-fit to a proposed mechanism.
74 CAM/MAR 1 EX 503-753 3.72(13) 0 0 2
74 PRA/VEL 1) EX 295 (4.320.4)(13) 2
76 PRA/VEL1 1) EX 321-521 6.46(13) 0 11235 2 1.12
79 TAB/BAU 1) EX 1950-2770 1.0(13) 0 0 2
M = Ar. CH, pyrolysis in shock-waves.
Best data-fit.
Total conc. = (1.4-5.4)x108 molec.cm™®.
by x,.
74 CAM/MAR EX 503-753 1.70(12) 0 0 2
ky, .
H + CH3CH3 ~ H, + CHyCH,
Hydrogen atom + Ethane
71 BAK/BAL CO 298-753 2.2(13) 0 4882 2
Rate constant per CH bond.
72 KAL/KOR ES 1073~1173 (3.31x2.71)(12) 0 0 2
Average of two given values.
73 CLA/DOV1 CO 300-1800 2.45(11) 3.5 2617+35 2 1.07
BEBO calculation. The preexponential factor
expressed as: A(T/298)3'5.
74 CAM/MAR SE 290~1290 1.32(14) 0 4715x108 2 1.23
74 CAM/MAR EX 503-753 1.86(14) 0 48920+182 2 1.35
74 KAL/SHE EX 1023-~1123 (2.4%0.6)(12) 2
77 JON/MOR EX 357-544 1.07(14) 0 4642+313 2 1.86
Discharge-flow. Mass-spectrotry.
78 LED/VIL EX 281-1485 5,01(13) 0 4580+302 2 3.98
Discharge-flow reactor.
79 BAL/WAL1 CO 753-773 1.32(14) 0 4715 2
A and B recalculated from an empirical formula.
H + CHy;=C=0 -+ CH; + CO
Hydrogen atom + Ethenone (Ketene)
75 SLE/WAR1 EX 218-363 (3.61+1.20)(12) 0 1178x101 2
75 SLE/WAR1 EX 300 (7.23+0.60)(10) 2
79 MIC/NAV1 1, EX 298-500 (1.13+0.67)(13) 0 1725180 - 2
79 MIC/NAV1 1) EX 298 (3.73%1.01)(10) 2
79 MIC/RAV1 1) EX 298 (4.40x0.78)(10) 2

1 Flash-photolysis. Discharge-flow.
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4., Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
H+ CH4CO + Hy + CH,=C=0 (a)
-+ CHO + CHg (b)
Ethyl, l-oxo- + Hydrogen atom
75 SLE/WAR1 RL 298 (6.3x0.7)(-1) 2/2
ko/(k, + k).
75 SLE/WAR1 RL 298 3.7¢(-1) 2/2
Kp/ (kg + kp).
H + CH;CHO -~ H, + CH5CO
Hydrogen atom + Acetaldehyde
73 ADE/WAG1 EX 295-389 (2.6+0.2) 0 1309+75 2
75 SLE/WAR1 RL 298 (4.620.2)(-1) 2/2
kref: H + CH,=C=0 ~ CO + CH3
75 SLE/WAR1 RN 298 3.19(10) 2
78 WHY/MIC2 EX 298-500 (1.34%0.23)(13) 0 1661+60 2
77 MIC/LEE EX 298 (5.90+0.48)(10) 2
Discharge-flow. Resonance-fluorescence.
H + CH,CH,0H + H + [C,H,0]
Hydrogen atom + Ethyl, 2-hydroxy-
82 BAR/HOY EX ~295 =5.0(13) 2
Discharge-flow. Laval-nozzle.
P < 0.2 torr.
H + C33CHZOH =+ H, + CH,;CHOH (a)
-~ H,0 + CH3CH, (b)
Hydrogen atom + Ethanol
73 ADE/WAG2 EX 295-700 =4.4(12) 0 2300 2
ko.
73 ADE/WAG2 EX 295-700 =5,9(11) 0 1736 2
ky, .
73 ADE 1) EX 288-470 4.2(12) 0 2117 2
73 ADE/WAG2 1) EX 295-700 (4.220.4)(12) 0 2115+150 2
1) k, + Ky
H+ (CH3)2° - Hz + Cﬂa(X:HZ
Hydrogen atom + Methane, oxybis-
74 MEA/KIM 1) EX 300-404 (2.61%£0.13)(13) 0 2365+25 2
Electron-Spin-Resonance measurements.
74 MEA/KIM 1) EX 300-404 (1.3x0.5) 0 2365+50 2

Mass-spectrometric measurements, assumed
free from stoichiometric factors.

1) Flow-discharge method.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
77 SLE/WAR EX 298 (7.83%£2.41)(8) 2
78 ARO 2) ES 1062 2.0(12) 2
78 ARO 2) ES 1223 2.0(13) 2
2) Pyrolysis in a flow-reactor.
78 LEE/MAC . EX 273-426 (2.64%0,36)(12) 0 1956+43 2
Flash-photolysis. Resonance-fluorescence.
79 FAU/HOY EX 250-620 (1.9+0.9)(13) g 2600100 2
Discharge-flow. Mass-spectrometry.
81 LEE/MAC EX 273-426 (2.64x0.36)(12) 0 1956+43 2
Flash-photolysis. Resonance-fluorescence.
[(CH3),01, ~1.0x101® molec.cm™3.
(H], <1.0x101! molec.em™3.
D+ (cns)zo - DH + CH30CHZ
Deuterium atom + Methane, oxybis-
74 MEA/KIM EX 198-363 (4.14+0.73)(13) 0 222950 2
Flow-discharge method with ESR detection,.
H + CH300CH3 -+ H, + CH,00CH3
Hydrogen atom + Peroxide, dimethyl-
77 SLE/WAR EX 298 (7.23+0.60)(8) 2
H+ /S~ SH+ CHy=CH,
Hydrogen atom + Thiirane (Ethylene episulfide)
75 YOK/AHM RN 300-425 (5.7%0.7)(13) 0 978+88
76 LEE EX 298 (7.10£1.08)(11)
77 LEE/STI EX 223-423 (1.7320.07)(13) 0 946+12 2
H + (cna)zs - Hz + cnasc32 (a)
- CH3 + CH3SH (b)
Hydrogen atom + Methane, thiocbis-
76 LEE EX 300 (9.0£3,0)(10) 2
k, + k.
81 LEE/MAC 1, EX 212-500 (7.83+2.59)(12) 0 111881 2
81 LEE/MAC 1y EX 212-288 (2.60+0.36)(12) 0 853%23
81 LEE/Mac 1) EX 298-500 (1.51x0.04)(13) ] 1372+89

1) k,. Flash-photolysis.

Resonance-fluorescence. Gas-chromatography.

Arrhenius plot seems curved over the whole

whole T-range of (212-500) X.
[(CHg),S1, ~1.0x101% molec.com™3.
B, <1.0x1011 molec.cm 2.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k{ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
79 YOK/STR EX 300-472 (1.71+0.26)(13) 0 1319+44 2

kb' H atoms generated by st photolysis in
excess He, or COZ. General-vacuum system.

P = 760 torr.

H+ CBasSCBajé-CH3§H-+ CHg4S
Hydrogen atom + Disulfide, dimethyl-
80 EKW/JOD EX 298-428 (5.7%1.2)(12) 0 5050 2
Hg-sensitized reaction. P(H,) = (570-590) torr.

H + NCCN —+ HCN.+ CN (a)
- BNt by
Hydrogen atom + Ethanedinitrile
71 DUN/FRE EX 298 (5.18%1.81)(8) 2
k,. P(Total) ~ 1 torr.
78 PHI EX 300 (9.03+1,20)(8) 2
kb' Discharge-flow. Resonance-fluorescence.

High-pressure k.

H + 0=C=C=C~0 -+ CO + OC=CH
Hydrogen atom + 1,2-Propadiene-1,3-dione
77 FAU/WAG1 EX 295-480 (1.720.6)(13) 0 1480180 2

H + CHyC=CH - CHyC=CH,! ()
~ cagcE-cat -+ cu, + cE=cE (b)
Hydrogen atom + 1-Propyne

72 WAG/ZEL2 EX 195-503  (6.51.2)(12) 0 1007£101 2
Kg.

72 VIAG/ZEL2 EX 195-503  (5.8:1.2)(12) 0 1560:126 2
ky. ;

76 WHY/PAY | EX 215-460  (3.61%0.72)(13) 0 1233150 2
Kk, + ky. i

77 MIC/LEE EX 208 (3.79£0.24)(11) 2

ky,. Discharge-flow. Resonance-fluorescence.

(Hly ~ 1.0x101? molec.cm™. P(He) = 2 torr.

H + CH,=C=CH, -+ CHyC=CH,! (a)
+ CHCH=CH,! (b)
Hydrogen atom + 1,2-Propadiene (Allene)

72 WAG/ZEL3 p EX 273-470  (8.5%2.0)(12) 0 1007x101 2
k,.

72 WAG/ZEL3 EX 273-470  (4.0£2.0)(12) 0 13502201 2
k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A ,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

80 ALE/ARUL 1)
P = 4.0 torr.
80 ALE/ARU1 1)
P = 3.9 torr,
80 ALE/ARU1 1)
P = 4.0 torr.
80 ALE/ARU1 1)
P = 4.9 torr,
1 ki verall- Resonance-fluorescence. k values

are given for other, lower pressures.

H + CHyCB=CH, ~ H, + CH,=CHCH, (a)
* CH3CH,CH, (b)
+ (CHy),CH (c)
- CH3 + Cﬂz=Cﬂz (d)
Hydrogen atom + 1-Propene
72 FAL/SUN
ko/(ky + k).
72 WAG/ZEL1
kb-
78 MAR/PUR
kb/kref' 2,2,3,3-Tetramethylbutane pyrolysis.
Static system. P = (3-19) torr.
Kpep: H + (CHg)5C=CHy = (CHg)aC
Rate ratio determined on the basis of reaction:
(CH3)3CC(CH3)3 g (CH3)3C + (CH3)3C
71 COW/KEI 1)
kb + k. M = He. Discharge-flow.
k increasing to (4.82+0.48)x1011 em3mol 1571
for (0.96-4.91) torr.
71 CoW/KEI 1)
(kb * k) Kpes-
Steady-state photolysis method.
P = (10-15) torr. kref: H + CH=CH -~ CH2=CH*
71 COW/KEI 1)

M = Ne, Ar.

kb + kc. M = Ne, Ar. P = (10-15) torr.
Steady-state photolysis method.

1y The products of channels (b) and (c) are
vibrationally excited.

71 DAB/NIK
ky, + k,. M = He. P = (1.0-2.4) torr.
The products of channels (b) and (c) are

vibrationally excited.

EX

EX

EX

EX

EX

EX

EX

295

363

523

853

298

185-390

718

298

298

298
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1.51(11)

2.89(11)

1.16(12)

1.69(12)

2.0(-3)

(4.4%0.6)(12)

2.2

(4.00£0.36)(11)

(2.08+0.09)(1)

(5.66+0.84)(11)

(4.55+0.26)(11)

1384x101

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
71 KUR/PET2 EX 177-473 (6.13+0.16)(12) 0 609+6 2

kb + kc. Resonance-fluorescence. The products
of (b) and (c) are vibrationally excited.
P(Total) = 50 torr.

75 MIH/SCH EX 285 (1.01£0.30)(12) 2
kb + kc' The products of channels (b) and (c)
are vibrationally excited.

78 ISH/YAM EX 298 (1.02%£0.06)(12) 2
kb + kc. Pulse-radiolysis. Resonance-absorption.

Predominant paths. P(Hy) = (200-1200) torr.

79 OKA/CVE 2) RL 298 (4.81%0.07)(-2) 2/3
(kp + k) /kpgp. kpop: H+ NO + M~ HNO + M

79 OKA/CVE 2) RN 298 (8.3320.16)(11) 2
Ky + k.

2) Modulated Hg-photosensitization.

Chemiluminescence. The products are
vibrationally excited. P = 50 torr.
82 HAR/PIT EX 298-445 (1.33£0.15)(13) 0 785+54 2
ky, + k. Flash-photolysis.
Resonance~fluorescence.
H atoms generated by pulsed vacuum-UV Photolysis
of CHA. Gas-chromatography. Predominant paths.
The products of channels (b) and (c) are
vibrationally excited. P(Total) = 50 torr.
82 WAT/KYO EX 200-500 (1.81+0.23)(13) 0 811+33 2
ky + kc' Pulse-radiolysis. Resonance-absorption.
Gas~chromatography. P(Hy) ~ 500 torr.
P(CH3CH=CH,) = (0.01-0.1) torr.

72 WAG/ZEL1 EX 195-380  (5.4%0.6)(12) 0 620£50 2
k.

74 LAU/BUE RL 298 (1.7920.04) 2/2
Ko/Kpor. Kpge: H + CHy=CH, ~ CHyCH,!.

The products of channel (c) are
vibrationally excited.

75 CAM/MAR CO 676-813 6.31(12) 0 842 2
k. Determined from k__ and published
thermochemical data.

71 LEX/MAR1 RL 290 (4.04%0.29)(-2) 2/2
kd/kc. M = Ar. Discharge flow method. The
product of channel (c¢) is vibrationally excited.
P(Ar) = (4-16) torr.

72 KAL/KOR EX 1073-1173 (4.52+0.90)(12) 0 0 2
ky-
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
H + CD3CD=CD, -+ CD3CDHCD, (a)
—+ CD4CDCD,H (b)
Hydrogen atom + 1-Propene-1,1,2,3,3,3-d6
82 WAT/KYO EX 200-500 (1.54+0.34)(13) 759+64 2
k, + ky. Pulse-radiolysis. Resonance-absorption.
P(CD4CD=CD,) = (0.01-0.1) torr. P(H,) ~ 500 torr.
D + CH43CH=CH, - CH3CHDCH, (a)
-+ CH3CHCH2D (b)
Deuterium atom + 1-Propene
71 DAB/NIK EX 298 (6.20+0.66)(11) 2
ky, + k. M =He. P = (0.6-2.2) torr.
The products of channels (a) and (b)
are vibrationally excited.
75 MIH/SCH EX 285 (6.87+0.24)(11) 2
kg * ky,. The products of channels (a) and (b)
are vibrationally excited.
79 ISH/SAT EX 298 (7.83%£1.20)(11) 2
k, + k. Pulse-radiolysis. Resonance-absorption.
82 WAT/KYO EX 200-500 (1.20+0.03)(13) 7808 2
k, * k. Pulse-radiolysis. Resonance-absorption.
P(CH3CH=CH,) = (0.01-0.1) torr. P(Dy) ~ 500 torr.
77 YAN RL 1260-1360 (6.5+1.5)(-1) 0 2/2
k,/ky. Estimated ratio. Thermolysis of
1-Propene in presence of Dz, in Ar, in a
single shock-tube. P(Dz) ~ 500 torr.
D + CD3CD=CD2 -+ CD3CD,CDy (a)
= (CD3),CD  (b)
Deuterium atom + 1-Propene-1,1,2,3,3,3-dg
82 WAT/KYO EX 200-500 (1.33£0.16)(13) 799+34 2
k, + k. Pulse-radiolysis. Resonance-absorption.
P(CD4CD=CD,) = (0.01-0.1) torr. P(Dy) ~ 500 torr.
H + (CH3),CH - H, + CHyCH=CH, (a)
=+ CH4CH,CHy (b)
Hydrogen atom + Ethyl, l-methyl-
71 LEX/MARL 1) RL 290 (7.1920,12)(-1) 2/2
k,/ky. P(Ar) = (4-16) torr.
71 LEX/MAR2 1) ‘ RL 290 (5.4£1.1)(-1) 2/2

k,/ky. P(Ar) = (4-12) torr.
1 Discharge flow, The product of channel (b) is

vibrationally excited.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Rkference Coée, Notes

Data T/K

type

K,k/k(ref),
A,A/A(ref)

B, k,A k err.

B-B(ref) units factor

H + (CBy),cBt -+ cu, + cHycm,
Hydrogen atom + Ethyl, l-methyl-
71 LEX/MAR1

Discharge-flow. P(Total) = (4-16) torr.

RL 280

(CH3)CH> assumed to be formed from H + CH3CH=CH2.

kref:

H + CH3CH,CH3 —+ H, + CH,CH,CH, (a)
- H, + (CH3),CH (b)
Hydrogen atom + Propane

79 BAL/WAL1

kg A and B recalculated from an empirical

formula proposed by the authors.

76 SHE/KAL
kg *+ ky.
77 LED/VIL
ky + ky.
78 LED/VIL
ka + kb. Discharge-flow.
71 BAK/BAL

kb. Rate constant per secondary CH bond.

79 BAL/WAL1

ky,. A and B recalculated from an empirical

formula proposed by the authors.

82 SHE/GUS

kb/ka' Recalculated from the given secondary
per primary bond rate constant ratio of 1.4%0.2.

Pyrolysis of Propane/Isobutane mixtures, in a

quartz flow-reactor.

P = 100 torr.

H + CHZ=CBCHO -+ products

Hydrogen atom + 2-Propenal (Acrolein)

78 KOD/RAK

Fast flow-reactor. Time-of-flight

Mass-spectrometry,

P(Ar + Hy) = 0.29 torr.

H + (CH3),C0 - Hy + CH3C(O)CH,,
Hydrogen atom + 2-Propanone

72 AZA/GYU

76 AMB/BRA

'Discharge—flow. ESR detection.

(CHz),CHY + M + (CHy),CH + M

CO 753-773

EX 1123

EX 295

EX 281-1485

CO 298-753

Co 753-773

RL 1023-1123

EX 298

EX 843-928
EX 298-485

182

(4.84x0,28)(1)

1.32(14)

3.7(12)

1.46(8)

6.31(13)

5.1(13)

9.8(13)

(4.720.7)(-1)

(8.1+0.8)(11)

(2.29£0,90) (14)
1.86(14)

2/2

4715 2

3926+50 2 2.0

4253 2

4005 2

2/2

69954755 2
3200£144 2 1.58



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K k,k/k(ref),

type A A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

H + CB=CC=CH ~ CB=CCH=CH! (a)
- ca=cc=cH,! (b)

Hydrogen atom + 1,3-Butadiyne

75 SCH/WAR
K, + k.

H + CH,=CHC=CH - products

Hydrogen atom + 1-Buten-3-yne

75 SCH/WAR

H + CH,=CHCH=CH, (+ M)

- CHyCHCH=CH, (+ M) (a)
~ CH,CH,CH=CH, (+ M) (b)
-+ H, + CH,=CHCH=CH (+ M) (c)
~+ Hy + CHy=CHC<CH, (+ M) (d)

Hydrogen atom + 1,3-Butadiene

71 DAB/NIK

k, + ky.
78 GOR/IVA2 1)
78 GOR/IVAZ 1)

Lower-limit k.

P(He) = 1.3 torr.

EX 298 1.3(12)

ES 298 (2.0%0.2)(12)

EX 298 (5.02+£0.65)(12)

EX 305
EX 305

(3.19+0.42)(11)
24.57(18)

1 k, + k. Method based on collision-induced shifts

and HF-transition

78 ISH/SUG2

line broadening in H atoms.

ky * k. Pulse-radiolysis.

Absorption-spectroscopy.
P = (500-600) torr. H + (0.02-0.09) torr. Ol.

79 OKA/CVE 2)
(ka + kb)/kref'
79 OKA/CVE 2)

Kpgg: H + NO + M+ HNO + M.

2) Modulated Hg-photosensitization.

Chemiluminescence.

k might be slightly P-dependent.

The products are vibrationally excited.

P = 100 torr.
75 NAM/SHE
k, + ky + k. + ky.

D + CH,=CHCH=CH, = CH,DCHCE=CH, (a)
~ CH,CHDCH=CE, (b)

Deuterium atom + 1,3-Butadiene

71 DAB/NIK

k, + k. M= He. P = (1.6-2.6) torr.

EX 208 (5.12+0.90)(12)

RL 298 (2.76x0.05)(-1)

(4.27+0.26)(12)

EX 1073-1123 (1.6%0.3)(13)

EX 298 (3.17+0.05)(12)
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
79 ISH/SUG2 EX 298 (4.52+0.36)(12) 2
ka + kb' Pulse-radiolysis. Absorption-spectrosco-
py. P = (500-600) torr. Hy + (0.02-0.09) torr. OL.
H + CHyCH,CH=CH, - CH,CH,CHCH, ()
™ CHyCH,CH,CHy ®)
~ By + CH3CH,CE=CH (c)
it B + CH3CH,C=CH,H (d)
i Bz + C33CHCH=CHZ (e)
‘ (or B, + CH3CH=CHCH,)
! - Hp + CH,CH,CH=CH, (f)
Hydrogen atom +11-Butene
71 COW/KEI EX 298 (6.81+0.48)(11) 2
k, + ky. M = He. Discharge-flow. The products
are vibrationally excited. P = 2.86 torr.
71 COW/KEI 1) RL 298 (2.96+0.58)(1) 2/2
(kg + kp)/k ge. kgt H + CH=CH ~ cHy=CH!
71 COW/KEI 1) RN 298 (7.83£2.41)(11) 2
ky + Ky
1) M = Na, Ar. Steady-state Photolysis.
The products are vibrationally excited.
P = (10-15) torr.
71 DAB/NIK EX 298 (8.31+0.48)(11) 2
kg + k. M=Ha, P = (0.4-2.8) torr.
74 SHI/AMA RL 923 1.5(1) 2/2
(ky + ky)/(kg + ky + kg + k).
78 ISH/YAM EX 298 (1.2010.30)(12) 2
ka + kb. Pulse-radiolysis. Resonance-absorption.
Predominant paths. P(H,) = (200-1200) torr.
79 OKA/CVE 2) RL 298 (4.9420.13)(-2) 2/3
(kg + kp)/kpop- kpge: H+ NO + M~ HNO + M,
79 OKA/CVE 2) RN 298 (8.36+0.16)(11) 2
ky + ky.
2y Hg-photosensitization. Chemiluminescence. The
products are vibrationally excited. P = 50 torr.
82 HAR/PIT EX 298-445 (2.27+0.24)(13) 0 842+94 2
ka + kb. Flash-photolysis. Resonance-fluores-
cence. H atoms generated by pulsed vacuum-UV
Photolysis of CH,. P(Total) = 50 torr.
74 SHI/AMA RL 923 3.0 2/2
ky/ky.
72 FAL/SUN RL 298 1.6(-2) 2/2

kg/(k, + ky).
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
D + CH4CH,CH=CH, — CH4CH,CHDCH, (a)
- CH4CH,CHCH,D (b)
Deuterium atom + 1-Butene
71 DAB/NIK EX 298 (8.25+0.60)(11) 2
k, + k;,. M = He. P = (0.6-2.6) torr.
79 ISH/SAT EX 298 (9.64+0.80)(11) 2
ka + kb. Pulse-radiolysis. Resonance-absorpticn.
H + C33CH=CHCH3 d CHSCHCBZCHa (a)
-+ H, + CH3CH=CHCH, (b)
—+ Hy + CH3CH=CCH3 (c)
Hydrogen atom + 2-Butene (Unspecified form)
74 SHI/AMA RL 923 5.0 2/2
K,/ (ky + k).
74 LAU/BUE RL 298 (8.3+0.13)(-1) 2/2
Ky/Kpeg- kpeg: H + CHy=CH, -+ CHyCH,'
The product is vibrationally excited.
H + cis-CH3CH=CHCH3 + H, + CH3CB=CHCH, (a)
= Hp + CH3CHCE=CH, (b)
-+ CH3CH,CH( " )CHg (c)
Hydrogen atom + 2-Butene, (Z)-
72 FAL/SUN RL 298 1.5(-2) 2/2
(k, + ky)ikg.
71 COW/KEI EX 298 (3.85+0.30)(11) 2
kc, M =He. P = 3.24 torr. Discharge-flow.
The product is vibrationally excited.
71 COW/KEI 1) RL 298 (9.1+0.9) 2/2
kc/kref'
K gp: H + CH=CH -+ CH,=cH!
71 COW/XKEI 1) RN 288 (2.47x0.60)(11) 2
kg.
1y M =He. P = (10-15) torr.
Steady-state Photolysis.
The product is vibrationally excited.
71 DAB/NIK EX 298 (4.75+0.35)(11) 2
k.. M=He. P = (1.1-2.8) torr.
78 ISH/YAM EX 298 (6.02+0.60)(11) 2
k.. Pulse-radiolysis. Resonance-absorption.
The product is vibrationally excited.
Predominant path. P(Hp) = (200-1200) torr.
79 OKA/CVE 2) RL 298 (2.29+0.05)(-2) 2/3

Kyt H + NO + M - HNO + M.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

78
2

82

OKA/CVE 2) RN 298
k.. Hg-photosensitization. Chemiluminescence. The

product is vibrationally excited. P = 50 torr.

HAR/PIT EX 298-445

kc. Flash-photolysis. Resonance-fluorescence. H

atoms generated by pulsed vacuum-UV Photolysis

of CH,. Gas-chromatography. P(Total) = 50 torr.

D+ cis-CH3CB=CECH3 = CH3CHDCHCHy

Deuterium atom + 2-Butene, (2)-

71

79

DAB/NIK EX 298
M = He. P = (0.6-2.6) torr.
ISH/SAT EX 298

Pulse-radiolysis. Resonance-absorption.

H + trans—CH,CH=CHCH, - H, + CB3CH=CHCH, (a)

= H, + CH,CHCB=CH, (b)
- CH;CH,CHCH, (c)

Hydrogen atom + 2-Butene, (E)-

72

71

71

71

71

78

78

79

79

FAL/SUN RL 298
(k, + kp)/k,.

COW/KEI EX 298
k.. M = He. Discharge-flow. The product is

vibrationally excited. P =1.79 torr.

COW/KET 1) RL 298
Ko/Kpop. Kpop: H + CH=CH ~ CH,=cH'

COW/KET 1) RN 208
kc.

M = Ne,Ar. P = (10-15) torr.

Steady-state Photolysis.

The product is vibrationally excited.

DAB/NIK EX 298
kc‘ M = He. P = (0.4-1.9) torr.

ISH/YAM EX 298
kc. Pulse-radiolysis. Resonance-absorption.

Predominant path. P(Hp) = (200-1200) T

KOD/NAK EX 298
k.. Fast-flow. P(Ar + Hy) = 0.20 torr.

OKA/CVE 2) RL 298
kref: H+ NO+ M- HNO + M,

OKA/CVE 2) RN 298
k. Hg-photosensitization. Chemiluminescence.

The product is vibrationally excited. P = 50 torr.

186

(3.62x0,06)(11)

(1.74+0.18)(13)

(4.07+0.22)(11)

(4.82+0.60)(11)

9.0(-3)

(4.28+0.24)(11)

(1.19+0.14)(1)

(3.25+0.84)(11)

(5.38+0.41)(11)

(6.63%1.20)(11)

(5.1+0.5)(11)

(2.65£0.05)(-2)

(4.55+0.08)(11)

0

1083+86

2

2/2

2/2

2/3



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type v A,A/A(ref) B-B(ref) wunits factor
82 HAR/PIT EX 298-445 (2.08+0.21)(13) 0 1043x63 2

k.. Resonance-fluorescence. H atoms generated

by photolysis of CH,. P(Total) = 50 torr.

D + trans-CH,CH=CHCH, ~ CH,CHDCHCH,

Deuterium atom + 2-Butene, (E)-

71 DAB/NIK EX 298 (4.66+0.14)(11) 2
M =He. P = (0.7-2.2) torr. ]
79 ISH/SAT EX 298 (4.82+0.60)(11) 2

Pulse-radioclysis. Resonance-absorption.

Predominant path.

H + (CH3),C=CH, (+ M) + (CH3);C (+ M) (a)
- (CH3),CHCH, (+ M) (b)
- Hy + CH,C(CH3)=CH, (+ M) (c)
-+ CH3 + CH3CH=CH, (+ M) (d)
Hydrogen atom + 1-Propene, 2-methyl-
76 BRA/WES1 DE 1030-1300 1.6(13) 0 758 2 1.95
k,. Computer-fit to a proposed mechanism.
81 CAN/MAR1 EX 298-563 3.89(13) 0 901+96 2 1.29
ka. Discharge-flow system. Mass-Spectrometry.
P(Total) = (7-8) torr.
78 GOR/1IvVA2 EX 305 (2.1820.04)(12) 2
k, + k. Collision-induced shifts and
HF-transition line broadening in H-atoms.
78 GOR/IVA2 EX 305 (2.17+0.60)(12) 2
ky + ky,. H-maser relaxation method.
78 GOR/IVA2 EX 305 23.08(18) 3
k, + ky,. Collision-induced shifts.
HF-transition line broadening in H-atoms.
Lower-limit k.
78 HOR/CAL RL 298 (4.320.4)(1) 2/2
k, + kp)/k,.g¢- HCHO Photolysis at 313 nm.
P(HCHO) = (1-12) torr. kpopt H + HCHO - H, + CHO,
78 ISH/YAM EX 298 (3.13+0.36)(12) 2
ky + ky,. Pulse-radiolysis. Resonance-absorption.

Predominant paths. P(Hy) = (200-1200) torr.

79 OKA/CVE 1) RL 298 (1.56£0.04)(-1) 2/3
(ky + kp)/kpgp. Kpge: H+ NO + M~ HNO + M,

79 OKA/CVE 1) RN 298 (2.430.09)(12) 2
k, + k.

1) Hg-photosensitiztion. Chemiluminescence. The

products vibrationally excited. P = 50 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
82 HAR/PIT EX 298-445 (3.68+0.36)(13) 0 849498 2

k, + ky. Flash-photolysis.
Resonance-fluorescence. Gas-chromatography.
H atoms generated by photolysis of CHy.
P(Total) = 50 torr.

71 COW/KEI 2) RL 298 (7.45%1,49) (1) 2/2 1,48
(kg + k) /Kpgs. kpop: B + CH=CH - CH,=cB!

71 COW/KEI 2) RL 298 (2.0520.60)(12) 2
k, + ky.

2) M = Ne, Ar. P = (10-15) torr. Steady-state
Photolysis. Products vibrationally excited. h

76 BRA/WES2 RL 1055-1325 6.76(-2) 0 -2382 2/2 1.48
kb/ka' Computer-£fit to a proposed mechanism.

78 MAR/PUR RL 718 9.4(-1) 2/2

kb/kc' 2,2,3,3-Tetramethylbutane pyrolysis
in a static system. P = (3-18) torr.
Rate-ratio determined on the basis of reaction:
(CHy3)4CC(CH3)g = (CH3)3C + (CHg)4C
71 LEX/MAR2 RL 280 (1.420.3)(-3) 2/2
kg/k,. M = Ar. Discharge flow.
P(Ar) = (4-12) torr.
80 MAR/CAN RL 293-601 2.95 o 1997313 2/2
kg/k,. M = Ar. Discharge-flow. Products of
(a) vibrationally excited. P(Ar) = 6.6 torr.

D+ (CH3)2C=CHZ ~ (CH3),CDCH, (a)
= (CH3),CCH,D (b)
Deuterium + 1-Propene, 2-methyl-

71 DAB/NIK EX 298 (2.02+0.09)(12) 2
M = He. P = (1.0-2.2) torr.
79 ISH/SAT EX 288 (2.29+0.18)(12) 2

k, * k. Pulse-radiolysis. Resonance-absorption.

H+ (CH3)3C d (C33)3CH (a)
~ B, + (CH3),C=CH, (b)
Hydrogen atom + Ethyl, 1,1-dimethyl-
71 LEX/MAR2 RL 290 (3.73%£0.12) 2/2
kb/ka' M = Ar. Discharge flow.
Product of step (a) vibrationally excited.
P(Ar) = (4-12) torr.
80 MAR/CAN RL 293-601 (3.5520.24) 0 0 2/2
kb/ka‘ M = Ar. Discharge-flow.
P(Ar) = 6.6 torr. T-independent ratio.

188



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

B + (CHy)act » cmy + (cEyd,cB (@
~ CH4CH,, + CH4CH, (b)
Hydrogen atom + Ethyl, 1,1-dimethyl-

71 LEX/MAR2 1, RL 290 (4.58+1.0) 2/2
k/kpgf-
71 LEX/MAR2 1, RL 280 (7.68x0.54)(-1) 2/2

1y M = Ar. Discharge flow. P(Ar) = (4-12) torr.
Kpep: (CHp)gCh + M+ (cHyY,C + M
H + CHyCH,CH,CH3 -~ Hy + CHyCH,CH,CH, (a)
» H, + CHyCH,CHCH3 (b)
Hydrogen atom + Butane
79 BAL/WAL1 CO 753-773  1.32(14) 0 4715 2

k A and B recalculated by an empirical

a-
formula.

76 YAM/NaAM EX 980-1050 (9.64%2,.53)(11) o] 0 2

71 BAK/BAL CO 298-753 5.5(13) 0 4253 2
ky,. Rate constant per secondary CH bond.

79 BAL/WAL1 COoO 753-773 1.86(14) [¢] 4005 2
ky,. A and B recalculated by an empirical

formula,

H + (CHy)3CH + H, + (CHy),C (a)
-+ Hy + (CH3),CHCH, (b)
Hydrogen atom + Propane, 2-methyl-
71 BAK/BAL CO 298-753 8.7(13) 0 3553 2
ka' Rate constant per tertiary CH bond.
79 BAL/WAL1 1) Co 753-773 5.1(13) 0 3030 2
k,-
79 BAL/WAL1 1, Co 753-773 1.99(14) 0 4715 2
ky,.
1) A and B recalculated by an empirical formula.
82 SHE/GUS 2) RL 1023-1123 (2.2+0.2) 0 0 2/2
(kg + kp)/kpeg.
kpof: H + CHaCH,CHy -~ Hy + (CH3),CH (¢)
= Hy + CH3CH,CH, (d)
82 SHE/GUS 2 RL 1023-1123 1.17 Q 0 2/2
ky/ky,. Recalculated from the reported tertiary
per primary bond rate constant ratio of 10.5
2) Pyrolysis of Propane/Isobutane mixtures,

in a quartz flow-~reactor. P = 100 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/XK k,k/k(ref), B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
82 SHE/IVA EX 1023-1073 (8.0+0.9)(12 0 2
k, + k.
Pyrolysis of (CH3)3CH in various flow-reactors.
P = (100-750) torr.
B+ (CH3)3COH —+ H,0 + (CH4)3C
Hydrogen atom + 2-Propanol, 2-methyl-
73 ADE ‘ EX 520-770 4.0(13) 4126 2
73 ADE/WAG2 EX 295-700 (4.0£0.4)(13) 4127302 2
H + (CH3zCHy),0 + H, + CH5CH,0CHCHy
Hydrogen atom + Ethane, 1,1'-oxybis- (Diethyl ether)
79 FAU/HOY EX 250-620 (7.4%3.6)(12) 1630+100 2
Isothermal discharge-flow. Mass-spectrometry,
Electron-Spin-Resonance. Gas-chromatography.
S
H + S ) hd CHZCBZCHZCHZSB
Hydrogen atom + Thiophene, tetrahydro-
78 HOR/NIS DE 285-578 8.5(12) 1010 2
Discharge-flow technique.
P ~ 5 torr.
H+ CH4CH,CH,CH,SH - H, + CH3CH,CH,CH,S (a)
=+ HyS + CH3CH,CH,CH, (b)
Hydrogen atom + 1-Butanethiol
78 HOR/NIS 1) DE 295-576 1.3(13) 1600 2
k,.
78 HOR/NKIS 1) DE 285-576 1.6(12) 1118 2
kb'
1, Discharge-flow technique.
P ~ 5 torr.
H + (Cﬂacﬂz)zs - CHSCHZSH + CHSCH2
Hydrogen atom + Ethane, 1,1’-thiobis-
81 EKW/SAF2 RN 298-461 (4.7+0.9)(13) 1911x77 2

H atoms generated by Hg-photosensitized
decomposition of H,.
General-vacuum apparatus.
Gas-chromatography.
k determined relative to the reaction:

H + CH,=CH, - CHsCH,. P(H,) ~ 580 torr.
P(Diethylsulfide) = (1-32) torr.
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4. Table of Chemical Kinetic ﬁata for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

H + CH3CH,SSCH,CH5 ~+ CH3CH,SH + CH3CH,S
Hydrogen atom + Disulfide, diethyl-
81 EKW/SAF1 EX 298-418 (4.73x0.64)(13) 0 861+35 2

H atoms generated by Hg-photosensitized
decomposition of H,. General-vacuum
apparatus., Gas-chromatography.
P(Diethyldisulfide) = (2-15) torr.
P(Hz) ~ 580 torr.

H + CH3CH2CH2CH=CH2 hd CHacHZCH2CHCHa (a)
- CH3CH,CH,CH,CH, (b)
— Hy + CH3CH,CHCE=CH, (c)
-+ H, + CH3CHCH,CH=CH, (d)
=+ H, + CH,CH,CH,CB=CH,, (e)

Hydrogen atom + 1-~Pentene

71 COW/KEI EX 298 (6.38+0.48)(11) 2
ka + kb. M = He. Discharge-flow.

The products are vibrationally excited.

P =3 torr.

71 COW/KEI 1) RL 298 (2.8620.48) (1) 2/2
(Ko + k) /kpop. kpgp: H + CHSCH ~» CHy=CH!

71 COW/KEI 1) RN 298 (7.7822.41)(11) 2
ka + kb‘

ym= Ne, Ar.
Steady-state Photolysis.
The products are vibrationally excited.
P = (10-15) torr.

74 SHI/AMA RL 923 9.0 2/2
(ky + kp)/(k, + kg + k).
74 SHI/AMA RL 923 3.0 2/2
kg /ky.
H + CHyCH,CH~CHCH5 ~ CH;CH,CHCH,CH, (a)
- CHyCH,CHCH,CH, (a)
~ CHyCH,CH,CHCH, ()

-+ Hy + CH3CH,CB=CECH, (c)
~ H, + CHyCHCB=CHCH; (d)
-~ H, + CH,CH,CH=CHCH; (e)

Hydrogen atom + 2-Pentene (Unspecified form)

74 SHI/AMA RL 923 1.0 2/2
k,/ky.
74 SHI/AMA RL 923 3.0 2/2

(ka ¥ Ep)/ (kg + kg + k).
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
H + C33CBZC(CHa)-CHz - CH43CH,C(CHy), (a)
= CH4CH,CH(CH3)CH, (b)
< H, + CH3CHC(CH3)=CH, (c)
= Hy + CH,CH,C(CHy)=CH, (d)
d Hz + 053CHZC(=CHZ)CH2 (e)
Hydrogen atem + 1-Butene, 2-methyl-
71 DAB/RIK EX 298 (9.09+0.96)(11) 2
k, + kp. M =He. P = (0.7-1.3) torr.
74 SHI/AMA RL 923 4.0 2/2
k,/ky.
74 SHI/AMA RL 923 1.3(1) 2/2
(k, + kb)/(kc kg + ko).
D + CH3CH,C(CHy)=CH, ~ CH,CH,C(CH3)CH,D (a)
= CH3CH,CD(CH3)CH, (b)
Deuterium atom + 1-Butene, 2-methyl-
71 DAB/NIK EX 298 (2.05%0.10)(12) 2
k, + kj,. M =He. P = (1.2-2.6) torr.
H + (CH3)ZCHCECH=CBZ -+ (CH,),CHCHCHy (a)
= (CH3),CHCH,CH, (b)
Hydrogen atom + 1-Butene, 3-methyl-
71 DAB/NIK EX 298 (7.35£0.60)(11) 2
ka + kb. M =He. P = (0.6-2.7) torr.
D + (CH3),CHCH=CE, ~+ (CH3),CHCHCH,D (a)
- (CH3),CHCHDCH, (b)
Deuterium atom + 1-Butene, 3-methyl-
71 DAB/NIK EX 2¢8 (7.65x0.60)(11) 2
ka + kb' M = He. P = (0.6-2.6) torr.
H+ CﬂacB=C(C53)2 - CHacﬂzc(CH3)2 (a)
- CHacHCH(CHB)Z (b)
= Hy + CHCH=C(CH3)CH, (c)
= H, + CH,CB=C(CHy), (d)
Hydrogen atom + 2-Butene, 2-methyl- (Trimethylethylene)
71 DAB/NIK EX 298 (8.19+1.02)(11) 2
k, + ky. M =He. P = (0.7-1.3) torr.
74 LAU/BUE RL 298 (1.25+0.28) 2/2
(kg + kb)/kref'

kpog: CHp=CH, + H = CHyCH, '
The products are vibrationally excited.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k, k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
74 SHI/AMA RL 923 4,0 2/2
Kolky-
74 SHI/AMA RL 923 3.0 2/2
(ky + kp)/(k, + kg).
78 ISR/YAM EX 298 (1.4520.18)(12) 2
ka + kb. Pulse-radiolysis. Resonance-absorption.
D + CH3CH=C(CHz), - CH3CHCD(CHy), (a)
- CH,CHDC(CHg), (b)
Deuterium atom + 2-Butene, 2-methyli-
71 DAB/NIK EX 298 (9.22+0.54)(12) 2
k, + k. M = He.
P = (0.6-2.6) torr.
79 ISR/SAT EX 298 (1.20£0.18)(12) 2
k. + kb. Pulse-radiolysis. Resonance-absorption,
H + CH3CH,CH,CH,CRy ~ H, + cnacnzcnzcazcnz (a)
- Hy + CHyCH,CH,CHCH; (b)
- Hy + CH3CH,CHBCH,CHy (c¢)
Hydrogen atom + Pentane
79 BAL/WAL1 1) CcoO 753-773 1.32(14) 0 4715 2
k,.
79 BAL/WAL1 1, CoO 753-773 2.94(14) 0 4005 2
1) A and B recalculated by an empirical formula,
H+ (ma)zmzcﬂa nd Hz + Cﬂzm(ma)mzcﬂa (a)
- HZ + «ma)zmzcﬂz (b)
- Hp + (CH,),CHCHCH3 (c)
= Hy + (CH,),CCH,CHy (d)
Bydrogen atom + Butane, 2-methyl-
79 BAL/WAL1 1) CO 753-773 1.98(14) 0 4715 2
k, + ky,.
79 BAL/WAL1 1) Co 753-773 9.8(13) 0 4005 2
k.
79 BAL/WAL1 1, CcO 753-773 5.1(13) 0 3030 2
ky.
1) A and B recalculated by an empirical formula,
H + (CB3)§C g Hz + (Cﬂa)accﬂz
Hydrogen atom + Propane, 2,2-dimethyl- (Neopentane)
76 BAK/BAL RL 753 5.2(1) 2/2

kygf: Oy + H= 0 + OH. Optimization.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(xef),
A,A/A(ref)

B, k,A k err.
B-B(ref) units factor

76 BAK/BAL
79 BAL/WAL1

A and B recalculated by an empirical formula.

H + (CH3)5COCH; ~+ products
Hydrogen atom + Propane, 2-methoxy-2-methyl-
79 FAU/HOY
Isothermal discharge-flow.
Electron-Spin-Resonance.
Gas-chromatography.

Mass-spectrometry.

H + CHyCH,CB,C(CHy)=CH, - CHyCH,CH,C(CH,),
- CH4CH,CH,CH(CH;)CH,
+ Hy + CH3CH,CHC(CHy)=CH,

Hydrogen atom + l1-Pentene, 2-methyl-
74 SHI/AMA
ky/ky,.
74 SHI/AMA
ey + kp)/ (kg + kg + k).

H + CH4CH,CH=C(CH,), + CH3CH,CH,C(CHy), (a)
- Hy, + CH5CH,CH=C(CH3)CH, (c)
+ Hy + CHyCHCH=C(CHy)y  (d)
Hydrogen atom + 2-Pentene, 2-methyl-
74 SHI/AMA
ka/kb'
74 SHI/AMA
(k, + kp/(ko + ky).

H + CH3CH,C(CH3)=CHCHy - CH,CH,C(CH3 )CH,CH,
= CH4CH,CH(CHg)CHCHy
+ H, + CHyCH,C(CHz)=CHCH,
- Hz + CH3CHC(CH3)=CHCH3
I HZ + CH:;CHZC(#ZHZCEE])CHZ
Hydrogen atom + 2-Pentene, 3-methyl-
74 SHI/AMA
k,/ky.
74 SHI/AMA
(kg + kp)/ (kg + kg + k).

ES 753
COo 753-773

EX 250-620

(a)
(b)
(c)
+ Hy + CH,CH,CH,C(CH3)=CH, (d)
= Hy + CH3CH,CH,C(=CH,)CH, (e)

(a)
(b)
(e)
(d)
(e)

RL 923

RL 923

RL 923

RL 923

RL 923

RL 923

194

2.4(11)
2.64(14)

(1.4%0.8)(14)

3.0

3.0

0

4715 2

3750+150 2

2/2

2/2

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref), n B,
A A/A(ref) B-B(ref)

k,A k err.

units factor

H + (CH3),C=C(CH3), -+ (CH3),CCH(CHy),
Hydrogen atom + 2-Butene, 2,3-dimethyl-
(Tetramethylethylene)
71 DAB/NIK
M = He.
P = (0.7-1.3) torr.

D + (CH3),C=C(CH3), — (CH3),CCD(CH3),
Deuterium atom + 2-Butene, 2,3~dimethyl-
(Tetramethylethylene)
71 DAB/NIK
M = He.
P

(0.6-2.6) torr.

e

Deuterium atom + Cyclohexane
- Deuterium hydride + Cyclohexyl
75 KIM/TIM
Reaction of D atom with Cyclohexane
in an ESR-flow.
Mass-spectrometry.
[Cyclohexane] = (0.48-1.32)10%% molec.cm 3.
P = (0.33-0.84) torr. ‘

H + CHa(CHZ)4C33 g Hz + CH3(CH2)4CHZ (a)
+ Hy + CH3CH,CH,CH,CHCH; (b)
* By + CH3CH,CH,CHCHoCH3 (c)
- HZ + 033CBZCHCB2CHZCH3 (d)
Hydrogen atom + Hexane
81 SHE/RUM 1)
81 SHE/RUM 1)
1)k, +ky + kg + ky.
Flow-reactor with powdered-quartz-fluidized bed.
P(Hexane) = (10-50) torr.
P(Tﬁtal) = 100 torr.

H + (CHy),CHCH(CH3), - H, + (CH3),CHCH(CH3)CH, (a)
=+ Hy + (CH3),CCH(CHy), (b)
Hydrogen atom + Butane, 2,2-dimethyl-
75 BUL/MAR
ky,/k,. Estimated ratio.
Static System pyrolysis.

EX 298

EX 298

EX 297-5986

EX 973
EX 1028

RL 667-770

195

(6.99+0.30) (1)

(8.55+0.78)(11)

(4.1£1.0)(13) 0 2013+151

(8.8+2.7)(12)
(8.72.2)(12)

1.0(-1) 0 ~-25286
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reacticn, Reference Code, Notes Data T/K
type

k,k/k(ref),
A A/A(ref)

B, k,A k err.
B-B(ref) wunits factor

H + (CHy),CHN=NCH(CH,),
= Hy + CH,CH(CH,)N=RCH(CHy), (a)
= (CH3),CHNHNCH(CH3), (b)
Hydrogen atom + Diazene, bis(l-methylethyl)-
(Azoisopropane)
72 ARI/SIE RL 285
kga/ky.

Azoisopropane Photolysis.

H + (CHy)3CCH(CHy), ~+ H, + (CH4)5CC(CHy), (a)
~ Hy + CHp(CH3),CCH(CH3), (b)
- Hy + (CH3)3CCB(CH3)CH, (c)
Hydrogen atom + Butane, 2,2,3-trimethyl-
81 BAL/WAL2 1) RL 753
ka/kref'
kypget H + 0y + OH + O.
Estimated ratio.
81 BAL/WAL2 1) RL 753
(ky, + ke)/kypes-
K.oe? H+ Oy » OH + O,
Est.imated ratio.
81 BAL/WAL2 1) RL 753
(ky + ky, + kc)/kref'
kyge: H+ Oy + OH + O. Optimization.
81 BAL/WAL2 1) SE 753
ky + ky + k.
1) oxidation of 2,2,3-Trimethylbutane
in H2/02 mixtures, in aged boric acid-
coated reaction vessels.
Gas~chromatography.
P(2,2,3-Trimethylbutane) = 5 torr.
P(Total) = 500 torr.

H + (CHy)4CC(CHy)5 + H, + (CH3)5CC[(CH;),]CH,
Hydrogen atom + Butane, 2,2,3,3-tetramethyl
78 MAR/PUR RL 699-735
2,2,3,3-Tetramethylbutane pyrolysis
in a static system.
P = (3-19) torr.
Kref:
H + (CHj3),C=CH, - Hy + CH,C(CHy)=CH,
Rate ratio determined on the basis of reaction:

(CH3)3CC(CH3)3 ~+ (CH3)3C + (CHy)sC
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4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), B, k,A k err.
» type A,A/A(ref) B-B(ref) units factor
Hy (+ M) > H+H (+ M)
Hydrogen molecule
73 BRE/BIR EX 3500-8000 2.12(15) 43885 2
M = H.
73 BRE/BIR EX 3500-8000 3.30(15) 52944 2
M= H,.
73 BRE/BIR EX 3500-8000 9.35(13) 44741 2
M = Ar.
73 BRE/BIR EX 3500-8000 9.35(13) 44741 2
M = Xe.
Dy (+M) »D +D (+ M)
Deuterium molecule
75 APP/AFP EX 1800-4000 1.45(14) 47006 2
H, + D, » HD + HD
Hydrogen molecule + Deuterium molecule
77 LIF/FRE ES 1200-1516 1.26(14) 19124%2516 2 6.31
HD + HD ~ B, + D,
Deuterium hydride
72 NIX/MAI EX 833-1022 1.26(22) 28083+1808 2 15.85
Pressure-normalized rate constant.
H, + NO + H + BNO
Hydrogen molecule + Nitrogen oxide (NO)
75 KOS/AND EX 2000-4000 3.98(13) 29039 2
76 AND/ASA DE 2300-3500 3.16(13) 27781 2 1.41

Reevaluation of the experimental data
reported in 75 KOS/AND by using

a computer simulation method.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) units factor

Hy(v>5) + NO ~ H + HNO
Hydrogen molecule + Nitrogen oxide (NO)
80 DOD/ZEL EX 285 (1.20%0.60)(13) 2
High-frequency discharge.

Mass-spectrometry.

EZ + NOz - H + HONO
Hydrogen molecule + Nitrogen oxide (NOZ)
78 SLA/GRI2 ES 760-1000 (2.4%1.0)(13) 0 14595503 2
Shock-waves.
Fit to experimental data.
P = (1-4) atm.

Hy + N0 » H,0 + N,
Hydrogen molecule + Nitrogen oxide (NZO)
78 ROO/HAN 7 ES 1700-3000 3.45(12) 0.5 0 2
Shock-waves,
Estimated k on the basis
of a suggested mechanism,
The preexponential factor expressed

as: A(T/298)0-5,

B2 ) + ¢’z ) - B(%S) + cBcx®F) (a)

- CH=CH (b)
Hydrogen molecule + Carbon dimer
79 PAS/MCD EX 298 (8.31x0.36)(11) 2
k

a*
Multiphoton laser photodissociation
of CF3C=CCFj;.
Laser-induced fluorescence.
82 PIT/PAS EX 300-600 (1.07+£0.66)(14) 0 1470+216 2
ky,.
Dye-laser induced fluorescence.
Carbon dimers produced by multiphoton
UV-photolysis of CF4C=CCF,.
80 REI/MAN2 EX 300 (8.43+1.20)(11) 2
koverall'
IR Multiple photon dissociation
CH,=CHCN or CHCL=CClz.

Laser-induced Fluorescence.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B~B(ref) units factor

B,x12. %) + cya’m,) - H(%S) + cecx®sh) (a)
-~ any other products (b)
Hydrogen molecule + Carbon dimer
81 PAS/PIT EX 300-600  (8.3420.60)(12) 0 3012231 2
k,. Multiple photon laser dissociation
of CF3C=CCF3 or Cglg.
Laser-Induced Fluorescence.
80 REI/MAN2 EX 300 <1.81(10) 2
k, + kb' IR Multiple photon dissociation of
of CHy=CHCN or CHC1=CCl,.

Laser-induced Fluorescence. Upper-limit k.

D, + Cp(a’m,) + D + cp=C
Deuterium molecule + Carbon dimer
81 PAS/PIT EX 300-600 (1.08x0.13)(13) 0 371072 2
Multiple photon laser dissociation
of CF4C=CCF3 or CgHg.

Laser~induced Fluorescence,

Hy + C,0 + products
Hydrogen molecule + Carbon oxide (CZO)
80 DON/PIT EX 298 <1.20(11) 2
Laser photodissociation of C40, at 266 nm.

Dye-laser Induced Fluorescence. Upper-limit k.

D, + CH=CH —~ CHD~CHD
Deuterium molecule + Ethyne
77 0GU2 EX 1000-1600 (4.9+1.3)(11) 0 175644302 2

H, + C3 - products
Hydrogen molecule + Carbon trimer
80 REI/MAN1 EX 300 <1.80(10) 2
IR Multiphoton dissociation of Allene.
Time-Resolved Chemiluminescence.

Upper-limit k.

SeRNe

Hydrogen molecule + 1,3-Cyclohexadiene = Cyclohexene
72 DEM/HUY EX 512-673 1.78(13) 0 18319%554 2 2.51
Pyrolysis in a cylindrical Pyrex reaction
vessel. Gas-chromatography. Mass~spectrometry.

P = (10-500) torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
OH + 03 + HO, + O,
Hydroxyl + Ozone
73 AND/KAU2 EX 220-450 7.83(11) 956 2
73 DEM EX 300 4.81(10) 2
73 KUR EX 298 (3.81+x0.60)(10) 2
74 SIM/HEI1 ES 298 29.03(9) 2
Lower-limit k.
74 SIM/HEI1l ES 298 (3.01+1.81)(10) 2
75 DEM RL 271-333 1.68(1) 1233 2/2
kref: CO + OH =+ CO, + H.
75 DEM RN 271-333 1.51(12) 1233 2
Estimated k.
78 CHA/KAU ES 295 (3.76+£0.15)(10) 2
Laser-induced fluorescence technique.
79 RAV/WIN1 EX 238-357 (1.10+0.21)(12) 930x50 2
Flash-photolysis. Resonance-fluorescence.
See RAV/WIN2 for erratum.
80 ZAH/HOW RN 300 (3.91£0.60)(9) 2
Discharge-flow. Laser Magnetic Resonance.
OH(v=n) + 03 » HO, + 02 (a)
- OH+0+ 02 (b)
+H+ 0, + 0, (c)
Hydroxyl + Ozone
71 COL/WOR 1) EX 298 (1.14+0.66)(12) 2
v =2,
71 COL/WorR 1) EX 298 (4.64%0.18)(12) 2
v =29,
1)k, + Ky + K.
71 POT/COL EX 298 (4.64+0.18)(12) 2
ky +ky + k. v=9,
76 STR/JOH 1) EX 300 (2.23+0.06) (12) 2
v =4,
76 STR/JOH 1) EX 300 (6.63+2.41)(12) 2
v = g,
1)k, + &y + k.
OD(v=n) + Oy — Do, + 0, (a)
+ 0D + 0+ 0, (b)
+ D+ 0y + 0, (c)
Hydroxyl-d + Ozone
74 BAS/ORA EX 298 (3.3120.54)(12) 2

ka + kb + kc,
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) units factor
OH + Hy -+ H)0 + H
Hydroxyl + Hydrogen molecule
71 BRA/BEL1 EX 1100~-1600 2.1(13) 0 2567x151 2 2.57
71 EBE/HOY DE 500-1600 1.0(13) 0 2416 2
72 pIx 1) RL 1050 (1.13+20.70)(1) 2/2
ki ef: OH + CO =+ CO, + H.
72 DIX 1) RL 298-1330 (1.20%0.15)(2) 0 2400x50 2/2
kyof: OH + CO = CO, + H.
Combination of present and other data.
72 DIX 1) ES 1050 (2.7+0.4)(12) 2
72 DIX 1) SE 288-1330 3.72(13) 0 2770x100 2
Combination of present and other data.
1) Fuel-rich H2/N2/02 flames.
72 STU/NIK1 EX 298 4.28(9) 2 1.15
73 DAY/THO ES 1050 (2.710.4)(12) 2
73 DAY/THO RL 298-1330 (1.20+%0.15)(2) 0 2400+50 2/2
Estimated ratio.
73 GAR/MAL EX 1200-2500 5.2(13) 0 3271 2 1.20
73 SMI/ZEL2 EX 210-460 1.4(13) 0 2418 2
73 WES/DEH1 EX 298-745 4.8(9)
Non-linear Arrhenius behavior.
Within the given T-range, k increases
k increases from 10.6x10g to
4.0x2011 omdmo1™1s7L,
74 GAR/MAL EX 1350-1600 5.2(13) 0 3248 2
74 GAR/MAL SE 300-1800 7.57(11) 1.77 1528 2
Combination of present and other data.
The preexponential factor expressed
as: A(T/298)1-77,
74 SMI/ZEL EX 298 (4.28+0.06)(9) 2
74 SMI/ZEL EX 210-460 (1.08%0.54)(13) 0 2334x120 2
75 ATK/BAN1 EX 288 (4.20%0.42)(9) 2
75 ATK/HAN2 EX 297-434 3.55(12) 0 2008%151 2
75 ATK/HAN2 EX 298 (4.20£0.42)(9) 2
75 OVE/PAR EX 295 (3.49%0.18)(9) 2
75 TRA/ROS EX 300 3.91(9) 2
Hy0 is vibrationally excited.
75 VAN/PEE EX 600-1300 7.0(12) 0 2214 2
76 BRA/CAP RL 1300 5.9(-1) 2
kpof: OH + CH, » Hy0 + CHy
77 SHA ES 250-2000 1.33(12) 0.75 1575 2

The preexponential factor expressed

as: A(T/298)0-75,
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K
type

k,k/k(ref),
A,A/A(ref)

B, k,A k err.

B-B(ref) wunits factor

78 BIE/ZET2 EX 297

M = He. Pulsed vacuum UV-Photolysis.
Resonance-absorption. P(He) = 740 torr.
78 PRE
Laser Magnetic Resonance Spectrometry.

79 COH/WES

EX 283

Critical review. The preexponential factor ex-
pressed as: A(T/208)1-3,
Alog k = 0.1 at 300 K, 0.15 for the (250-500) K
range, and 0.3 at 2000 K.

79 ZEL
Critical evaluation. Best fit of all available
experimental data. The preexponential factor ex-
pressed as: A(T/298)1-5,

80 SWO/HOC
Flash-photolysis of Hy0 vapor. P ~ 760 torr.

80 TUL/RAV

M = Ar, Flash-photolysis. Resonance-fluorescence.

EX 296

Non-linear, best-fit Arrhenius expression.
The preexponential factor expressed as:
A(T/298)2- 44
P(B;) = (0-1) torr.
P(Hy0) = 150 torr.
P(Ar) = 50 torr.
81 RAV/NIC
M = Ar. Flash-photolysis of Hy/H,0/Ar mixtures.

EX 250-400

Resonance-fluorescence. Low-T, linear Arrhenius

expression. P(Ar) ~ 100 torr.

OH(v=1) + H, -+ H,0 + H
Hydroxyl + Hydrogen molecule
77 SPE/END
Upper-limit k.

EX 295

OH(v=n) + Hy(v=1) -+ H,0 + H
Hydroxyl + Hydrogen molecule
78 LIG/MAT
n = 0. Flow-tube with tunable dye laser.
Upper-limit k.
81 GLA/CHA

EX 298

EX 296
n = 0. Discharge-flow system. OH produced by re-

acting H with NOZ. EPR-spectroscopy.

P(Hy) = (1-2) torr.
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RE 250-3000

SE 300-2000

EX 298-992

(4.3+0.5)(9)

(2.6+0.7)(9)

1.81(12)

9.09(11)

(5.1%1.1)(9)

2.70(11)

(2.95+0.30)(12)

<6.02(9)

<£3.3(12)

(6.0+1.5)(11)

1.3

1.6

0

1835 2

1660 2

1281 2

1990+340 2



4, Table of Chemical Kinetic

Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A, A/A(ref) B-B(ref) wunits factor
81 ZEL/STE EX 298 (4.5+1.8)(11) 2
n = 0. Hy(v=1) generated in a flow system
by passing Hy, over a heated W filament.
OH enerated by reacting H with NO,.
Resonance-fluorescence.
[Hy(v=1)] = (0.562.70)x101% molec.cmd.
(OH], = 4.9x10'2 molec.cm™3,
[Hp) ~ 5.010%® molec.cm™3.
78 LIG/MAT EX 298 £5.7(12) 2
n = 1. Flow-tube with tunable dye laser.
Upper-limit k.
OCH + HD -» HDO + H
Hydroxyl + Deuterium hydride
72 DIX 1) RL 1050 (2.820.42) 2/2
Kpep: OH + HD - HOD + H.
72 DIX 1) RL 1050 2.4 -155 2/2
k ot OH + HD » HOD + H. Estimated ratio,
72 pIx 1) ES 1050 (9.6+0.5)(11) 2
1) Fuel-rich Hy/N,/0, £lames.
73 DAY/THO ES 1050 (9.6%0.5)(11) 2
OH + D, + HDO + D
Hydroxyl + Deuterium molecule
72 STU/NIK1 EX 298 1.153(9) 2 1.15
74 SM1/ZEL EX 298 (1.3320.24)(9) 2
74 SMI/ZEL EX 210-480 (7.53+0.36)(12) 2586x180 2
80 PAR/NIP EX 297 (1.27£0.11)(9) 2
Flash~photolysis. Resonance-absorption.
81 Rav/NIC 1) EX 250-1050 2.19(12) 2332 2
M = Ar. Non-linear Arrhenius expression
over the whole T-range. The preexponential
factor expressed as: A(T/298)1'18.
81 RAV/NIC 1) EX 250-470 (7.29+3.13)(12) 2670150 2
M = Ar. n = 0 assumed. Low T-range.
1) Flash-photolysis of Dy /H,0/Ar mixtures.
Resonance-fluorescence.
P(Ar) ~100 torr.
oD + Hy » HDO + H
Hydroxyl-d + Hydrogen molecule
80 PAR/NIP EX 297 (3.7040.25)(9) 2

Flash-photolysis. Resonance-absorption.

203



4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
oD + Dz g DZO + D
Hydroxyl~-d + Deuterium molecule
75 APP/APP ES 1700-3100 6.63(13) 0 2592 2 3.02
Data-fit,
80 PAR/NIP EX 297 (1.33+0.13)(9) 2
Flash-photolysis. Resonance-absorption.
OH + OH (+ M) + H,0 + O (+ M) (a)
= HO, + H (+ M) (b)
-+ Hy0, (+ M) (c)
Hydroxyl
73 GAR/MAL 1) EX 1200-2500 5.5(13) 0 3523 2 1.25
73 McK/MUL 1) EX 298 (1.320.3)(12)
73 WES/DEH2 1) EX 298 (1.420,2)(12) 2
1) k,.
74 CLY/DOW 2) EX 300 (1.02+0.36)(12)
74 CLY/DOW %) SE 300 (8.43%1.20)(11)
k based on present and previous data.
2) ka' Discharge-flow. Resonance-fluorescence,
74 RAW/GAR2 3) RN 1200-2000 5.5(13) 0 3488 2
n = 0 assumed.
74 RaW/GARZ 3) CO 1200-2000 1.19(12) 1.11 0 2
Data fit. B = 0 assumed.
The preexponential factor expressed as:
A(T/298)1-11,
74 RAW/GARZ 3) CO 1200-2000 1.77(11) 2.03 -600 2
Data fit. The preexponential factor expressed
as: A(T/298)2-03,
%) x,.
74 TRA/ROS1 EX 298 (1.26+£0.12)(12) 2
k,. Hy0 is vibrationally excited.
77 ERN/WAG %) EX 1180-1820  3.4(13) 0 2526 2
77 ERN/WAG *) SE 300-2000 9.92(11) 1.14 0 2
Modified Arrhenius expression based on weigh-
ted absolute values of all available data.
77 ERN/WAG %) CO 300-~2000 7.29(11) 1.23 0 2

>
~

Modified Arrhenius expression.
Transition-State Theory calculation.

E, = 0 at 300 K and ~2400 calmol!

in the (1000-2000) K range.

ka‘ Shock heating of HONOZ/Ar mixtures. The
preexponential factor expressed as: A(T/298)0

in the modified Arrhenius expressions.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
77 SHA ES 250-2000 1.33(12) 0.75 0 2
k,. The preexponential factor expressed
as: A(T/298)0-75,
79 ZEL SE 300-2000 ) 5) 5) 2
k,-
5) k = exp(27.1 + 1.5x1073T) emPmo1"1s71
Critical evaluation. Non-Arrhenius best-fit
of all available experimental data.
80 FAR/SMI EX 288 (1.02+0.12)(12) 2
ka' Discharge flow. Resonance-fluorescence.
81 WAG/ZEL EX 250-580 (1.93+0.48)(12) 0 242 2
k,. Alternative non-Arrhenius expression over
the extended T-range (250-2000) K:
k = 6.02x10%3exp(-27.73 + 1.49x1073T)
cm3mol‘1s_1.
Flash~-photolysis of H,0/N, mixtures.
UV-Resonance spectrometry.
P < 100 torr.
79 HAC/PRE1 DE 298 1.1(-16) 2
ky,. Isothermal flow-reactor.
Laser Magnetic Resonance. kl = k_lK.
P(Total) = (130-800) Pa.
74 TRA/ROS1 EX 288 (9.07+1.089)(18) 3
koo M =Ny
OH + HO, -+ B,0 + O,
Hydroxyl + Hydroperoxo
72 DAY/DIX RL 300-1800 <5.5 2/2
kpop: H + B0, » Hy + O,. Upper-limit ratio.
72 FRI/SUT ES 2130 1.2(13) 2
72 HOC/GHO EX 298 (1.220.23(14) 2
73 DAY/THO RL 300-1050 =<5.5 2/2
kref‘ H + HO2 ad H2 + 02. Upper-limit ratio.
73 PEE/MAH1 ES 1600 =5.0(13) 2
74 DEM/TSC ES 298 9.64(13) 2 3.0
75 GLA/TRO EX 1350-1700 <4.0(13) 2
Upper-limit k.
75 HAC/HOY EX 298-870 <2.0(13) 2
Upper-limit k.
77 BUR/HAR EX 283 (3.0710.96)(13)
78 CHA/XAU DE 295 (1.5%0.3)(13) 2

Discharge-flow. Best fit between experiments

and computer calculations.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

I/K

k,
A,

k/k(ref),
A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

78

78

78

79

79

80

80

8

o

81

81

81

81

8l

CoxX

Photolysis of Clz/Hz/NOZ in NZ/OZ‘
HAC/PRE

Isothermal discharge-flow,
PRE '

P(He) = 1.9 torr.

Laser Magnetic Resonance Spectrometry.
BUR/CLI

Discharge-flow.

DEM

Photolysis of H2/02/03(or Nz) mixtures.
Average of six reported k values.

HOC/SW02

H,0 flash-photolysis in presence

of O, and CO (or He).

P = 760 torr.

LII/GOR2

Electron pulse-radiolysis.

Kinetic Spectrophotometry.

P(Total) = 1200 torr.

TEM/WAG

Discharge-flow. Laser Magnetic Resonance.
BUR/COX

Photolysis 03/H20/OZ mixtures in presence
of Ny or He. Molecular Modulation.
T-independent in the given T-range.
P(Total) = 760 torr.

COX/BUR

Low-frequency square-wave modulated Photolysis
of 05/H,0 mixtures. P = 760 torr.
KEY

Discharge-flow Resonance-fluorescence.
Mass-spectrometry. P(Total) = 1 torr.
SRI/QIU

HOZ produced by reacting F with HZOZ.
Discharge-flow. Laser-induced Fluorescence.
P ~3 torr.
[Hy0,) ~(6-26)x1012 molec.cm™3,

[HO,] ~(2-19)x1011 molec.cm™3,

[OH], = (4-6)x1010 molec.cm™3,

{H,0] ~5x1013 molec.em™3,

[F,] ~6x1013 molec.cm™3.

THR/WIL1

Resonance-fluorescence.

Laser magnetic resonance spectrometry.

P =1 atm.

ES

EX

EX

EX

EX

EX

DE

EX

283

293

293

298

298

286

308

296

288-348

308

288

296

EX 298
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
82 BRA/BOF ES 298 6.6(13) 2 1.3

HZO flash-photolysis in Nz, with or without 0,.
P(H,0) = (0.2-2.1) torr. P(Total) = 750 torr.
P(Ny) = (728-884) torr. P(0y) = (0-17) torr.
82 DEM EX 298 (7.2+2,4)(13) 2
Hy0 photolysis with O, in traces.
Laser-induced fluorescence.
P(Total) = (75-730) torr. He, or Ar.
82 TEM/WAG1 EX 296 (4.0%1.4)(13) 2
Reaction of OH with HO, in several
isothermal discharge-flow-reactors.
OH generated by reacting F with H,0.
HOZ generated by reacting OH with HZOZ.
[OH], = (1.93-3.79)x10%2 molec.cm™2.
[Hy0,] = (0.36-4.82)x10%3 molec.cm™3.
P = (1.5-10.5) torr.
k is independent within this P-range.

OH(v=8) + H,O - products
Hydroxyl + Water
72 WOR/COL EX 298 21.20(11) 2
Lower-limit k. Unreported T assumed to be 288 X,

OH + Hy0, = HO, + H,0
Hydroxyl + Hydrogen peroxide

72 GOR/VOL EX 298 (7.23%0.18)(11) 2
72 VOL/GOR EX 298 (7.23+0.18)(11) 2
73 GOR RN 298 (7.47+0.48)(11) 2
74 HAC/HOY2 EX 298-668 (4.8+1.0)(12) 0 670x70 2
75 HAC/HOY EX 298-670 (4.8+1.0)(12) 0 670+70 2
75 MEA/HEI RL 298 (4.1+0.6) 2/2

kyef: OH + CO = H + CO,y

78 PRE EX 293 (4.8%1.0)(11) 2
Laser Magnetic Resonance Spectrometry.

78 HAR/PIT EX 298 (4.1+0.8)(11) 2
Flash-photolysis. Resonance-fluorescence.

80 XEY EX 245-423 (1.5+0.4)(12) 0 126+76 2
Discharge-flow. Resonance-fluorescence.
P(Total) = (1-4) torr.

80 SRI/REI EX 250-459 (1.820.3)(12) 0 164+52 2
Discharge-flow. Laser-induced fluorescence.
(Hy0,1 = (0.6-5.0)x10%3 molec.cm™3.
P(He) = (2-3) torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Discharge-flow reactor. EPR-spectrometer.

208

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
80 TEM/WAG EX 296 (1.05+0.20)(12) 2
Discharge-flow. Laser Magnetic Resonance.
81 NEL/MAR EX 295 (9.46+0.60)(11) 2
~ M = Ar. Flash-photolysis combined with: either
Resonance-fluorescence [P(Total) = 10-50 torr.],
or Laser absorption [P(Total) = 10 torr.]
81 WIN/SEM 1) EX 273-410 (2.23%20.36)(12) 0 26050
81 WIN/SEM 1) SE 273-410 (1.70£0.18)(12) 0 167+35 2
Average k of 80 KEY, 80 SRI/REI and
81 WIN/SEM data.
1) Flash-photolysis of HZOZ in He ,or SFB.
Resonance-fluorescence.
P(Total) = 100 torr. He, or 40 torr. SFS.
(Hy0,] = (0.36-3.60)x10%3 molec.cm™3.
82 KUR/MUR EX 250-370 (1.75£0.18)(12) 0 161432 2
Flash-photolysis. Resonance-fluorescence. OH
generated by Flash-photolysis of HZOZ/Ar mix-
tures. {Hy0] ~ 100 mtorr. [Ar} = (20-30) torr.
{Hz0,]1 = (0-20) mtorr.
" 82 MAR/JOH EX 298 (1.9+0.14)(12) 2
Flash-photolysis. Resonance-fluorescence.
OH generated by Flash-photolysis of H202.
P(Ar) = 10 torr.
82 MOL/MOL EX 294 (1.08+0.18)(12) 2
Flash-photolysis. Resonance-fluorescence.
UV-, and IR-spectrophotometry. P = 760 torr.
82 TEM/WAG1 EX 296 (1.0£0.2)(12) 2
Reaction of OH with B0, in several isothermal
discharge-flow reactors. OH generated by
reacting F with HZO‘ P = (1.5-10.5) torr.
k is P-independent within this P-range.
[OH], = (0.57-2.59)x1011 molec.cm™3,
[Hy0,) = (0.36-6.02)x1013 molec.om™3.
OH+S-+H+ S0
Hydroxyl + Sulfur atom
78 JOU/LEB2 EX 298 (3.8820.84)(13) 2
Discharge-flow reactor. EPR-spectrometer.
OH + SO+ H + SOZ
Hydroxyl + Sulfur monoxide
79 JOU/LEB2 EX 298 (5.06+0.90)(13) 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
OH + 50, (+ M) -~ HOSO, (+ M)
Hydroxyl + Sulfur dioxide
74 COX2 RN 294 (3.61£0,48)(11) 2
Expressed as k{M], with M = N, + Oy at 1 atm.
75 CAS/DAV ' EX 298 3.6(11) 2
Pseudo-second order k. M = Ny. Limiting
high-pressure k.
P = 760 torr.
75 COX RN 300 (3.61+0.48)(11) 2
Expressed as k(M), with M = N, + 02 at 1 atm.
75 GOR/MUL1 EX 435 (1.08+0.05)(12) 2
M = He. In an atmosphere of Water vapor.
76 ATK/PER3 EX 298 (4.04£0.42)(11) 2
M= Ar., P = 760 torr.
76 ATK/PER3 ES 298 =5,00(11) 2
M= Ar, Limiting high-presgure k.
77 CAS/TAN EX 297 3.61(11) 2
M = N,. Limiting high-pressure k. P = 760 torr.
77 CAS/TAR EX 297 4.28(11) 2
The product is vibrationally excited.
79 DAV/RAV EX 288 5.42(11) 2
M= Nz. Flash-photolysis. Resonance-fluorescence.
P = 760 torr. High-pressure k.
80 COX/SHE 1) RL 297 (9.0£2.0)(-2) 2/2
kref’ OH + CH,~CH; - products.
80 cox/seE 1) RN 207 (4.3420.96)(11) 2
1, Photolysis of HONO and SO,. Gas-chromatography.
P = 760 torr.
80 HAR/ATK 2) EX 298-424 6.99(9) 0 -1193+151 2
M= Ar,
80 HAR/ATK 2) EX 298 (3.91+0,51)(11) 2
M = Ar,
80 HAR/ATK 2) EX 298-424 7.65(10) 0 ~752+151 2
M = SFg.
80 HAR/ATK ?) EX 298 (9.70%1.33)(11) 2
M = SFg.
80 HAR/ATK 2) ES 208-424  2.41(10) 0 -956 2
M= N,.
80 HAR/ATK 2) ES 298 6.02(11) 2
M= Ny
2) Flash-photolysis. Resonance-fluorescence.

P(Total) ~ 650 torr.
High-pressure k’s.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
73 PAY/STI RN 300 5.44(18) 3
M = N,(18 torr.) + H,0(20 torr.)
75 CAS/DAV EX 298 5.80(16) 3
M = N,. Low-pressure k, P < 20 torr.
75 HAR/WAY EX 298 (2.61£0.94)(17) 3
M = N,. M-efficiencies relative to N,
are: 1.0(N2), 0.63(Ar).
76 ATK/PER3 EX 298 (5.95+1.20)(16) 3
M = Ar. Limiting low-pressure k.
77 CAS/TAN EX 297 5.80(16) 3
M = N,. Low-pressure k.
77 CAS/TAN v EX 253-297 5.05(14) 0 -1408 3
Low-pressure k.
Expression based on the experimental values
- k(297) and E,. n = 0 assumed.
77 CAS/TAN EX 253-297 6.11(16) -5.1 0 3
Low-pressure k. The preexponential factor
expressed as: A(T/298) 5 1
82 LEU 3) EX 261-414 (1.31+0.38)(15) 0 ~913%74 3
M= He. n = 0 assumed.
82 LEU 3) EX 261-414 (2.87x0.09)(16) -2.85 0 3
M = He. P = (0.9-10.0) torr.
82 LEU 3) EX 298 (3.95+£0.33)(16) 3
M= Ar. P = (1.0-3.6) torr.
82 LEU 3) EX 298 (9.21+1.,20)(186) 3
M=THz. P=(0.9-4.0) torr.
82 LEU 3) EX 298 (8.92+1.16)(16) 3
M=0, P=(1.7-2.3) torr.
82 LEU 3) EX 298 (4.35£1.12)(17) 3
M =COp. P = (0.6-1.7) torr,
82 LEU 3) EX 261-414 (1.93+0.98)(16) 0 -908+129 3
M = 50,. n = 0 assumed.
82 LEU 3) EX 261-414 (4.17£0.33)(17) -2.78 0 3
M = 80,. P = (0.02-0.20) torr.
3) Discharge-flow, Resonance-fluorescence. OH
generated by reacting H with NOZ. Low-pressure
k’s. The preexponential factors expressed as:
A(T/298)". [OH], = (1.0-5.0)x10%! molec.cm™3.
OH(v=9) + SOZ - HOSOz
Hydroxyl + Sulfur dioxide
72 WOR/COL EX 298 21.45(10) 2

Lower-limit k. Unreported T assumed to be 298 K.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

OH + HyS -+ H,0 + SH
Hydroxyl + Hydrogen sulfide

72 NIK/MOR1 ES 300 ~5.12(12) 2
73 WES/DEH3 EX 298-885  1.4(13) 0 443 2
73 WES/DEH3 EX 298 (3.3$0.2)(12) 2
74 STUZ EX 298 (1.87+0.30)(12) 2
76 PER/ATK1 EX 297-427  (3.13%0.30)(12) 0 0 2
76 PER/ATK1 EX 298 (3.1620.32)(12) 2
80 COX/SHE 1) RL 287 (6.240.4)(~1) 2/2
krefz OH + CH2=CH2 -+ products.
80 COX/SHE 1) RN 297 (3.0120.18) (12) 2

1) HONO/H,S photolysis. P = 760 torr.
81 WIN/KRE EX 244-367 (3.85£0.78)(12) 0 55+58 2
Flash-photolysis of HZO/Ax/HZS mixtures. Reso-
nance-fluorescence. P(Ar) = (40-120) torr.
P(Hy0) = (0.05-0.19) torr.
82 LEU/SMI1 2) EX 228-518 (3.55+0.36)(12) 0 89 2
n = 0 assumed.
82 LEU/SMI1 2) EX 228-518 (2.16+0.15)(11) 2.5 -725 2
The preexponential factor expressed as:
A(T/298)2-5,
2) Discharge-flow. Resonance-fluorescence.
Mass-spectrometry. OH generated by reacting
H with NO,.  [OH], = (0.6-4.0)x10%} molec.om™3,
82 LIN EX 239-425 (4.70%1.57)(12) 0 146+105 2
Flash-photolysis. Resonance-fluorescence. OH
generated by UV-photolysis of Hy0 near 308 nm.
82 MIC/NAV 3) EX 228 (3.08+0.23)(12)

2
82 MIC/NAV 3) _ EX 298 (2.66£0.22)(12) 2
82 MIC/NAV 3) EX 437 (3.35£0.29)(12) 2
82 MIC/NAV 3) EX 228-437  (3.010.33)(12) 0 0 2

Average value,

2) Reaction of HyS with OH in Ar.
Flash-photolysis. Resonance-fluorescence.
OH generated by Flash-photolysis of HZO.
P(Ar) = (20-120) torr.

P(st) = (0.8-8.0) mtorr.
P(H,0) = (32-238) mtorr.

OH(v=8) + E,S -+ products
Hydroxyl + Hydrogen sulfide
72 WOR/COL EX 298 21.51(11) 2
Lower limit k. Unreported T assumed to be 298 X.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
OH + N, + H + N,0
Hydroxyl + Nitrogen molecule
75 ALB/HOY DE 700-1100 3.2(12) 0 40512 2
k obtained from k.; and thermodynamic data.
OH(v=9) + Nz -+ products
Hydroxyl + Nitrogen molecule
72 WOR/COL EX 298 (2.17£0.30)(9) 2
OH + NO (+ M) - HONO (+ M)
Hydroxyl + Nitrogen oxide (NO)
72 STU/NIK2 EX 300 (1.20+0.60)(12) 2
M = He. Limiting high-pressure k.
74 COX2 RN 294 (3.67£0.66)(12) 2
M=N, +0,. P=1 atm. k expressed as k[M].
75 ATK/HAN1 EX 298 (3.67+0.60)(12) 2
M= Nz. M-efficiencies relative to N,
are: 1.00(N,), 0.85(Ar). P = 760 torr.
75 ATK/HAN1 Es 298 4.81(12) 2
Extrapolated limiting high-pressure k.
75 CoX RN 300 (3.67£0.78)(12) 2
M =N, + 0. P =1 atm. k expressed as k[M].
75 GOR/MUL1 EX 435 (4.5%0.2)(12) 2
M= HZO. In an atmosphere of water vapor.
76 BLA/OVE EX 295 (1.1+0.1)(13) 2
M= H,0. M-~efficiencies relative to H,0
are: 1.00(H,0), 0.02(He), 0.12(Ny), 0.37(8Fg),
0.41(CF,). Flash-photolysis.
Resonance-absorption. Limiting high-pressure k.
76 COX/DER1 RL 288 (1.63+0.24)(3) 2/2
kygp: OH + Hy » H)O + H. M = Ny + Op. P = 1 atm.
76 COX/DER1 RN 298 (7.05£1.02)(12) 2
M=N, + 0,.
76 OVE/PAR EX 295 (1.11+0.10)(12) 2
M= H50, CF,, SFg, Ny, Ar, or He.
Limiting high-pressure k.
The product is vibrationally excited.
76 SIE/SIM2 RL 298 (2.2+0.3)(1) 2/2
M = 802 H,, (18-20)% N,0, (1-2)% CO.
kpof: OH + CO ~+ H + COy. P = (408-768) torr.
76 SIE/SIM2 RL 288 (1.61+0.2)(1) 2/2

M = 637 Hy, 302 N,0, 72 CO. P = 96 torr.
kpeg: OH + CO ~ H + CO,.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

76 SIE/SIM2 RN 298 7.23(12) 2
Limiting high-pressure k.

76 SIM/HEI RL 296 (4.8320.50)(2) 2/2
kpof: OH + Hp » H,0 + H.

76 SIM/HEI ES 296 2.23(12) 2
M = H,. P ~ 100 torr.

76 SIM/HEI ES 296 6.63(12) 2
M = Hy. P ~ 730 torr.

78 ANA/SMI1 1) EX 233 7.83(12) 2

78 ANA/SMI1 1) EX 296 4.04(12) 2

78 ANA/SMIT 1) EX 298 5.12(12) 2

78 ANA/SMI1 1) EX 405 6.63(12) 2

78 ANA/SMI1 1) EX 505 4.22(12) 2

1y Flash-photolysis. Resonance-absorption.
High-pressure k. P = 1 atm.

79 CAM/PAR EX 282 (8.2%1.2)(11) 2
Boric-acid-coated Pyrex reaction vessels.
P = 100 torr.

72 AND/KAU EX 297 (1.450,73)(17) 3
M= Ar. P = 5 torr.

72 AND/KAU EX 297 (98.07+0.36)(16) 3
M = Ar, P = 8 torr.

72 MOR/SMI EX 300 (1.49+0.22)(12) 3
M = He. Low-pressure k.

72 MOR/SMI EX 416 6.89(186) 3
M = He. Low-pressure k.

72 MOR/SMI CO 300-418 1.00(16) 0 -806+241 3
M = He. Low-pressure k. Based on the given E,
and the experimental k’s at 300 K and 416 X.

72 WES/DEH4 EX 273-395 4.7(17) 3

M = He. k decreasing within the given T-range
from 4.7x1017 to 1.3x1017 omBmor 1571,
72 WES/DEH4 EX 298 1.3(17) 3
M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 2.23(He).

74 AND/MAR EX 230-450 6.58(15) 0 ~856+151 3 1.2
M = He.
74 AND/MAR EX 285 (2.10+0.44)(17) 3

M = Ny. M-efficiencies relative to N, are:
1.00(Ny), 0.57(He), 0.59(Ar).

P(Ar) = (1-10) torr.

P(He) = (1-10)torr.

P(Ny)

(2-5) torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B’
B-B(ref)

k,A k err.

units factor

74

75

75

78

78

78

78

HOW/EVE

M = N,. M-efficiencies relative to N,
1.00(N3), 0.51(He), 0.56(Ar).
ATK/HAN1

M = N,. M-efficiencies relative to N,
1.00(N;), 0.70(Ar). Low-pressure k.
HAR /WAY

M = N,. M-efficiencies relative to N,
1.00(N;), 0.47(Ar).

ANA/SMIL 2)

M= Nz. Limiting low-pressure k.
ANA/SMI1 2)

M = N,. M-efficiencies relative to N,
1.00(Ny), 0.37(He), 0.50(Ar).

are:

are:

are:

are:
Limiting low-pressure k.
ANA/SMI1 2)

M = N,. Limiting low-pressure k.
ANA/SMI1 2)

M = N,. Limiting low-pressure k.

2y Flash-photolysis. Resonance-absorption.

OH(v=8) + NO -+ BONO
Hydroxyl + Nitrogen oxide (NO)

72

WOR/COL

OH + NO, (+ M) + HO, + NO (+ M) (a)

- HONO, (+ M)  (b)

Hydroxyl + Nitrogen oxide (NOy)

75

80

72

74

75

76

GLA/TRO
k,. Increasing to 1.9x1012 ¢mBmoy1 1571
at 1700 K.

HOW

k,. Discharge-flow. Laser Magnetic Resonance.

a
SIM/HEI2

kb' M = Hy0. Limiting high-pressure k.
GLA/TRO1

kb' M = Ar. Limiting high-pressure k.
The preexponential factor expressed
as: A(T/208)70-85  k; k_;k.
GOR/MUL1

kb' M= Hy0. IN an atmosphere of water vapor.

ANA/SMI
kb' M= Nz. Limiting high-pressure k.

EX

EX

EX

EX

EX

EX

EX

EX

ES

EX

DE

296

298

298

233

296

405

505

298

1350

452-1115

300-423

295-1200

435

296

214

2.83(17)

(2.2120.25)(17)

(5.44+1.81)(17)

4.17(17)

2.97(17)

1.05(17)

8.71(17)

(8.03+1.81)(10)

=7.0(11)

(1.821+0.36)(13)

6.3(12)

3.14(12)

3.2(12)

9.78(12)

0

-0.85

3360135
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B~B(ref) wunits factor
76 ATK/PER3 EX 298 (3.85x0.60)(12) 2

kb' M= Nz. M-efficiencies relative to No
are: 1.00(N3), 0.92(Ar).
P = 760 torr.

76 ATK/PER3 ES 298 =5.12(12) 2
ky. M = Ar, or N,. Limiting high-pressure k.
78 aNA/SMI3 1) EX 220 1.20(13) 2
78 ANA/SMI3 1) EX 296 9.64(12) 2
78 ANA/SMI3 1) EX 358 7.83(12) 2
78 ANA/SMI3 1) EX 450 2.29(12) 2
78 ANA/SMI3 1) EX 550 2.65(12) 2
1) ky,. M = N,. Flash-photolysis. Resonance-
absorption. Limiting high-pressure k’s.
79 CAM/PAR 2) EX 292 (2.520.4)(12) 2
k. M =CO. P = 100 torr. '
79 CAM/PAR 2) EX 292 (1.2%0.3)(12) 2

k. M =N,. P = 5.49 torr.
2) Boric-acid-coated Pyrex reaction vessels.
79 O’B/GRE EX 301 (7.83x1.81)(12) 2
kb' Photolysis of an Air/HZO/NOx mixture.
P(Air) = 780 torr.
P(HZO) = 11 torr,
79 WIN/KRE 3) EX 247 (1.10+0.09)(12) 2
[Ny] = 5.4x1017 molec.cm™3. M-efficiencies
relative to N, are: 0.35(He), 0.55(Ar),
1.00(N;), 1.7(SFg).
79 WIN/KRE 3) EX 297 (6.00%0.46)(11) 2
[Ny) = 5.4x10%7 molec.om™3. M-efficiencies
relative to Nz are: 0.45(He), 0.65(Ar),
1.00(N,), 2.8(SFg).

78 WIN/KRE 3) EX 297 6.63(12) - 2
P(NZ) = 760 torr.
79 WIN/KRE 3) EX 352 (4.10+0.30)(11) 2

[N;] = 5.4x1017 molec.cm™3. M-efficiencies

relative to Nz are: 0.45(He), 0.60(Ar),

1.00(N,), 2.9(SFg).

ky,. M = N,. Flash-photolysis. Resonance-fluores-

cence. k values reported for different [M] up to

2.3x101g molec.cma, in the T-range (247-352) K.

80 AND CO 220-1100 7.23(12) -1.6 0 2
ky,. Limiting high-pressure k. The preexponential
factor expressed as: A(T/298)_1'6.

Discharge-flow. Resonance-fluorescence.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A ,A/A(ref) B-B(ref) wunits factor
82 ROB/SMI EX 295 =1.81(13) 2
ky,. Pulsed-photolysis of HONO, in Ar, or CF,.
High-pressure k. P(Ar) = 4 atm. P(CF,) = 8.6 atm.
INy] = 3.2x1017-4.0x1018 molec.om™3.
72 AND/KAU EX 297 (3.63+1.09)(17) 3
ky,. M = Ar. M-efficiencies relative to Ar
are: 1.0(Ar), 2.0(Ny).. Low-pressure k.
P(Ar) = 3 torr. P(Ny) = 8 torr.
72 SIM/HEI2 RN 300-423 4.,0(18) 0 0 3
kb‘ M= HZO. Limiting low-pressure k.
72 WES/DER4 EX 273-395 7.3(17) 3
kb. M = He. k decreasing within the given
T-range from 7.3x10%7 to 2.1x10%7 cm@mo1~1s71,
72 WES/DER4 EX 298 3.0(17) 3
ky,. M = Ar. M-efficiencies relative to Ar
are: 1.00(Ar), 1.9(He).
74 AND/MAR EX 230-450 1.68(16) 0 -906£151 3 1.2
ky,. M = Ar,
74 AND/MAR EX 295 (8.34+1.81)(17) 3
ky. M = N,. M-efficiencies relative to N,
are: 1.00(N,), 0.43(He), 0.43(Ar).
P(He) = (1-10) torr.P(Ar) = (1-10) torr.
B(N,) = (1-8) torr.
74 GLA/TROL 4) DE 295-1200 5.84(17) -2.98 0 3 1.58
kb' M = He. Limiting low-pressure, concentra-
tion-dependent expression = k/[He]. k1 = k_lK.
74 GLA/TRO1 4) DE 285-1200 3.75(17) -2.9 1} 3 1.58
kb. M = Ar. Limiting low-pressure, concentra-
tion-dependent expression = k/[Ar]. ky = k_ K.
4) The preexponential factors expressed
as: A(T/298)0,
74 GLA/TRO1 DE 622 3.0(17) 3
kb‘ M= NZ' Limiting low-pressure, concentra-
tion-dependent expression = k/[NZ]. k1 = k_lK.
74 GLA/TRO1 DE 670 1.7(17) 3
kb' M= NZ‘ Limiting low-pressure, concentra-
tion-dependent Arrhenius expression = k/[NZJ.
Determined by using kl = Kk_l.
74 HOW/EVE EX 296 1.05¢18) 3
kp. M =N, ’
75 HAR/WAY EX 298 (9.43%3.83)(17) 3

k. M= N,. M-efficiencies relative to N,
are: 1.00(N,), 0.58(Ar).
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
76 ANA/BEM EX 220 1.96(18) 3
ky. M = N,. Resonance absorption. Limiting
low-pressure k.
k decreases from 2.0x1018 cmPmol 2571 at
T = 220K, to 5.9x1017 emfmo172s71 at T = 358K.
(N,1 = 3.2x1017-4.0x108 molec.cm™3.
76 ANA/SMI EX 296 8.43(17) 3
kb‘ M = N;. Limiting low-pressure k.
M-efficiencies relative to NZ are: 1.00(N2),
0.34(He), 0.42(Ar), 0.68(02), 2.53(SF8).
76 ANA/SMI EX 220-550 (5.26%1.78)(16) 0 ~818+79 3
kb. M = Ny. Limiting low-pressure k.
n = 0 assumed. A and B recalculated
from the reported data.
76 ANA/SMI EX 220-550 (9.67+2.18)(17) -2. 0 3
ky. M = N,. Limiting low-pressure k.
The A-factor recalculated from the reported
experimental data. The preexponential factor
expressed as: A(T/298) 25,
76 ATK/PER3 EX 298 (3.70+0.36)(17) 3
ky,- M = Ar. Limiting low-pressure k.
77 ERL/FIE EX 213-300 (3.60+0.97)(17) -2. 0 3
ky,. M = He. Low pressure k. The preexponential
factor expressed as: A(T/208) 2.9,
77 ERL/FIE EX 300 (3.63%1.45)(17) 3 .
ky. M = He. Low-pressure k. M-efficiencies
relative to He are: 1.00(He), 4.00(CO5).
78 ANA/SMI3 5) EX 220 2.29(18) 3
ky. M = Ny,
78 ANA/SMI3 5) EX 296 8.61(17) 3
kp. M = N,.
78 ANA/SMI3 5) EX 358 6.06(17) 3
ky. M = N,.
78 ANA/SMI3 5) EX 450 3.85(17) 3
kyp. M =N,
78 ANA/SMI3 5) EX 550 2.21(17) 3
ky. M = N,.
78 ANA/SMI3 ) EX 220 9.07(17) 3
ky. M = He.
78 ANA/SMI3 5) EX 296 3.30(17) 3
k. M = He.
5) Flash-photolysis. Resonance-absorption.

Limiting low-pressure k’s.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
78 ANA/SMI3 6) EX 220 1.09(18) 3
ky. M = He.
78 ANA/SMI3 §) EX 296 3.81(17) 3
ky,. M = He.
6) Discharge-flow. Resonance-fluorescence.
Limiting low-pressure k's,
80 AND 7) EX 225-389 (5.80%1.45)(16) 0 ~785+136 3
kp. M = N,.
Limiting low-pressure k.
P(N,) = (0.8-2.0) torr.
n = 0 assumed.
80 AND 7) EX 225-388 (8.3422.18)(17) -2.9 V] 3
ky,. The preexponential factor expressed
as: A(T/298)72-9,
P(Ny) = (0.8-2.0) torr.
80 AND 7) EX 288 (6.17+0.73)(17) 3
ky. M = He. Limiting low-pressure k.
P(He) = (1.5-2.7) torr.
7) Discharge-flow. Resonance-fluorescence.
OH + N,0 (+ M) + HO, + N, (+ M) (a)
-+ products (b)
Hydroxyl + Nitrogen oxide (N0)
76 BIE/ZET EX 298 (2.280.72)(7) 2
ka‘
77 CHA/KAU EX 480 <2.41(8) 2
k,. Upper-limit k.
75 GOR/MUL1 EX 440 <1.0(10) 2
ky. M= H,0. Upper-limit k.
In an atmosphere of Water vapor.
76 ATK/PER2 EX 298-443 <1.20(8) 2
ky,. M = Ar,
Limiting high-pressure, upper-limit k.
OH(v=8) + N0 =+ products
Hydroxyl + Nitrogen oxide (N;0)
72 WOR/COL EX 298 (2.89%+1.33)(10) 2
OH + NHZ -+ products
Hydroxyl + Amidogen
80 FEN RL 1110-1500 (1.0+0.5)(1) 0 0 2/2

Lean-burnt gas mixture. Average ratio.

Kpeg: NO + NHy = Ny + Hy0.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
OH + NHy -+ H,0 + R,
Hydroxyl + Ammonia
73 GEH/HOY EX 298 1.7(11) 2
73 KUR EX 298 (2.47+0.36)(10) 2
73 STU3 EX 298 (9.03+2.41)(10) 2
74 DOV/NIP EX 1620-1920 <3.85(11) .68 554 2
Upper-1imit k. Preexponential factor expressed
as: A(T/298)0-68,
74 HAC/HOY1 EX 298-669 (3.2%0.5)(12) 820 2
74 HAC/HOY1 EX 298 (1.320.3)(13) 2
74 ZEL/SMI EX 230-490 1.39(12) 805 2 1.07
74 ZEL/SMI EX 298 8.52(10) 2
75 COX/DER2 ES 296 (7.23+2.41)(10) 2
75 GOR/MUL1 EX 418 (2.6+0.3)(11) 2
M = H,0. In an atmosphere of Water vapor.
75 SMI/ZEL EX 228-472 1.39(12) 805 2 1.07
75 ZEL EX 228-472 1.4(12) 800 2
Flash-photolysis. Resonance-absorption.
76 PER/ATK1 EX 297-427 1.76(12) 861+151 2
76 PER/ATK1 EX 298 (9.88+0.96)(10) 2
79 PAG/ERI 1) EX 300 (1.620.2)(11) 2
79 PAG/ERI 1) EX 298-385 (6.89+0.86)(11) 0 438+40 2
Based on the experimental k at 300 K and the
reported Ea‘
1) Gaseous NHa pulse-radiolysis.
80 FEN ES 1235 3.0(11) 2
Lean-burnt gas mixture. Tentative k.
80 SIL/KOL EX 294-1075 (3.26+0.52)(12) 1067+72 2
Discharge-flow. Mass-spectrometry.
81 FUJ/MIY1 2) SE 300-2200 3.16(12) 1007 2
Obtained by combining the present data with
those reported in 74 HAC/HOY.
81 FUJ/MIY2Z 2) EX 1360-1840 3.09(12) 981+75 2 1.1
2) Oxidation of NH3 behind reflected shock-waves,
in NHS/HZIOZIAr mixtures.
81 NIE/WAG 3) EX 300-1400 (2.5%1.0)(12) 980 2
n = 0 assumed.
81 NIE/WAG 3) EX 300-1400 3.15(11) .05 350 2

The preexponential factor expressed as:
A(T/298)1-05,

OH radicals generated by H,0 photolysis at
165-185 nm. Shock-waves. Flash-photolysis.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A A/A(ref) B-B(ref) wunits factor

OH + NH,NH, — products
Hydroxyl + Hydrazine
74 HAC/HOY1 EX 298 1.3(13) 2 1.2
79 HAR/ATK 1) EX 298-424 2.65(13) 0 -116x176 2
M = Ar, P(Ar) = (25-50) torr.
79 HAR/ATK 1) EX 298-424 (3.67+0.60)(13) 0 4} 2
B = 0 aassumed.

1) Flash-photolysis. Resonance-fluorescence.

OH + HNO -+ HZO + NO
Hydroxyl + Nitrosyl hydride
72 SMI EX 2100 (1.08+0.12)(13) 2
75 CAM/HAN2 RL 425 <4.4 2/2
kpes: O + HNO » H, + NO. Upper-limit ratio.

OH + HONO —+ H,0 + NO,
Hydroxyl + Nitrous acid
74 COX1 RL 300 (3.7+0.6)(-1) 2/2

Kreg: OH + NO + M. ~ HONO + M.
74 COX1 RN 300 1.08(12) 2
74 COX2 RN 294 (1.33+£0.12)(12) 2
75 CoX RN 300 (1.33+0.12)(12) 2
75 COX/DER2 ES 286 2.17(12) 2
76 COX/DER1 RL 298 (9.45+0.48)(2) 2/2
kref: OH + HZ d HZO + H.
76 COX/DER1 RN 298 (3.98+0.18)(12) 2
76 COX/DER2 RL 288 (9.04x0.94)(2) 2/2
kper: OH + CH, - H,O + CHj.
76 COX/DER3 RL 296 (3.2520.44)(-1) 2/2
Kpop: OH + CHyCHO ~ H,0 + CH4CO
76 FIF RN 1000-1400 (1.55+0.5)(12) 0 0 2
76 FIF RN 1000-1400 6.82(12) 0 1761 2
B = 0 assumed.
OH + HONO, » Hy,0 + NO3  (a)
+ Hy0, + RO, (b)
~+ [50.HONO,1t (c)
Hydroxyl + Nitric acid
72 MOR/SMI 1) EX 300 (7.82+3.01)(10) 2
74 GLA/TRO1 1) EX 1000-~1100 (9.5+2.0)(10) o 0 2
74 ZEL/SMI 1) EX 240-405 (5.42+1.20)(10) 0 0 2
75 MAR/KAU1 1) EX 270-470 (5.36x0.78)(10) 0 0 2

220
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
75 SMI/ZEL 1, EX 240-406 (4.82+1.20)(10) ] 0 2
1) x,.
75 ZEL EX 240-300 (4.8+1,2)(10) 0 0 2

k,. Flash-photolysis. Resonance-absorption.
81 NEL/MAR EX 295 (4.94£1.08)(10) 2
k,. M = Ar. Flash-photolysis. Resonance-
fluorescence at P(Total) = (10-50) torr.
Laser-absorption at P(Total) = 10 torr.
82 MAR/JOH 2) EX 218-363 (9.15%2,59)(9) 0 -644%79 2
n = 0 assumed.
82 MAR/JOH 2) EX 218-363 (8.14+0.30)(10) ~2.29 0 2
The preexponential factor expressed
as: A(T/298) 229,
2) ka' Flash-photolysis. Resonance-fluorescence.
OH generated by Flash-photolysis of HORO, .

P(Ar) = (10-50) torr. P-independent k.

82 MAR/WAT 3) EX 228 1.84(11) 2
82 MAR/WAT 3) EX 246 1.26(11) 2
82 MAR/WAT 3) EX 298 7.17(10) 2
82 MAR/WAT 3) EX 415 4.76(10) 2

3, k,. M = He. Flash-photolysis.
Resonance-fluorescence. OH generated
by reacting H with NO,. P = 40 torr,
[HONO,] = (0.6-8.0)x10%3 molec.cm™3,
Other k’s, for the same temperatures as above,
but at different pressures in the (0-300) torr.
range, are also given. The P-dependence is weaker
above 298 K, but stronger below 298 K. The
addition complex of channel (c) is considered
by the authors as the precursor of channel (a).
81 WIN/RAV EX 224-366 (9.15+2.29)(9) 0 -649+69 2
ko + k. HONO,/Ar (or SFg) flash-photolysis.
Resonance-fluorescence. P = (13-60) torr.
82 JOU/POU EX 251-403 (4.40£1.20)(9) 0 -876x85 2
k, + ky,. Discharge-flow-EPR. OH produced by
reacting H with NOZ in excess. At 298 K only

channel (a) occurs. P = (0.6-2.3) torr.
[OH], = (0.1-7.0)x1020 molec.cm™3.
82 KUR/COR EX 225-296 (6.32+2.41)(9) 0 -758+100 2

k, + ky. Flash-photolysis of HONO, .
[HONO,} = (10-221) torr.

82 RAV/EIS 4 EX 251 (1.17+0.14)(11) 2
ko + k. M =N,, P(Ny) = 50 torr.
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Reaction, Reference Code, Notes

Data /K

type

k,k/k(ref),
A,A/A(ref)

B,

B-B(ref)

k,A k err.

units factor

82 RAV/EIS 4)

k, + k.
82 RAV/EIS %)
k, +ky. M
82 RAV/EIS 4)
k, + k.
82 RAV/EIS %)
k, + k.

M = SFg. P(SFg)

M= SFg. P(SFg) = 60 torr.

Ar. P(Ar) = 50 torr.

M = SFg.

= 60 torr.

1) pulsed Laser-photolysis of HONO, in Ar, Ny,

or SFS. Channel (a) is the major pathway.

OH + HO,NO, -+ H,0 + 0, + KO, (a)
~ Hy0, + NOg (b)
= HO, + HONO,  (c)

Hydroxyl + Peroxynitric acid

80 LIT

ka’ Infrared Absorption Spectroscopy.

82 BAR/BAS

ka' Reaction of OH with HO,NO, in a glass-

cylinder. FTIR Spectroscopy. OH produced by

the reaction:

82 TRE/BLA 1)

Ky + ky + k.

82 TRE/BLA 1)

k, + ky + K.

HO, + NO, ~ OH + NOj.
Supersedes 81 BAR/BAS.

B = 0 assumed,

(Recommended k.)

EX 251

EX 298

EX 298

EX 220-380

EX 263-283

EX 295

EX 246-324

EX 246-324

1) OH generated by reacting 0(1D) with either H,, or

or H,0. 0(1D) obtained by Flash-photolysis of O..
2 3

OH +CO~H+ COZ

(a)

- any other products (b)

Hydroxyl + Carbon monoxide

71 BRA/BEL1
ka. M = Ar.
71 IZO/KIS
k
Total conec.
72 pIx 1)
72 pIx 1)

a- Shock waves. Best data-fit.

5x1017 molec.cm™3.

Combination of present and other data.

1
72 STU/NIK1
k

a- M = He (20 Torr).

ka. Fuel-rich HZ/NZ/OZ flames.

EX 1300-1900

DE 1400~2200

ES 1050
SE 298-1330

EX 298

222

(1.26+0.10)(11)

(7.53£0.78)(10)

(8.37+1.69)(10)

(9.15+2.29)(9)

(1.75+0.860)(12)

(2.47+0.860)(12)

(4.84%3.43)(12)

(2.4120.96)(12)

4.2(11)

9.03(11)

(2.4x0,12)(11)
3.09(11)

8.13(10)

-648%69

193+194

503101

503

370£100

1.95



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
73 DAY/THO ES 1050 (2.420,12)(11) 2
k,. Fuel-rich HZ/NZ/OZ flame k.
73 GAR/MAL EX 1200-2500 4.0(12) 0 4026 2 1.25
k,. M = Ar. Data-fit to a proposed mechanism.
73 PEE/MAH1 ES 1750 2.8(11) 2
ka' Lean CH4/02 flames.
73 PEE/MAH1 ES 1600-1900 1.36(12) 0 2768+101 2
k,. Lean CH, /0, flames,

73 SMI/ZEL1 EX 300 8.7(10) 2
ka. Within the 210-460 K range, slight positive
T-dependence, possibly curved.

73 WES/DEH1 EX 298 8.0(10) 2
k,. Nonlinear Arrhenius behaviour. From 298 to
915 K, k increases from 8x1010 to 13.1x10%?

em®mol™ 1571,

74 DAV/FIS EX 220-373 (1.29£0,11)(11) 0 81+40 2
ka' M = He.
74 HOW/EVE EX 296 9.40(10) 2
ka' M = He, Ar, or Nz.
74 TRA/ROS2 EX 300 7.53(10) 2
- ky. M = Ar. CO, is vibrationally excited.
75 BIO/LAZ EX 1250-1750 4.7(11) [ 0 2
ka‘ Uninhibited CﬂalozlAr flame. .
75 CAM/HAN] RL 292 (5.3x£1.0)(~2) 2/2
kalkpres-

Estimated ratio.
kpoet OH + NO, (+ M) = HNO3 (+ M).

75 GOR/MUL1 EX 298 (9.07+0.05)(10) 2
k,. M=Ar (710 torr.) + H,0 (10 torr.)
+ CO (10 torr.)

75 STE/ZEL EX 300 9.33(10) 2 1.20
ky.
For 300-900 K:

logk = (10.85%0.08 + 4.0x107%T (cm®mol™1s~1.)
75 TRA/ROS EX 300 7.53(10) 2

k. M= Ar. CO, is vibrationally excited.

75 VAN/PEE EX 400 8.0(10) 2
|
behaviour. k increases slightly from 400 to

800 K.
75 VAN/PEE EX 1000-1800 2.32(12) 0 2869 2

Nonlinear Arrhenius behaviour.

Lean CO/HZ/OZ flame. Non-linear Arrhenius

k,. Lean CO/OH,/0, flame.

log k = (10.85£0.08) + 4.0x1074T cmomol™?s™1.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) units factor
75 ZEL EX 220-800  2) 2, 2y 2 2.0

k,. Flash -photolysis. Resonance-absorption.
2y x = 6.76x1010%xp(8.7x107%T) cm®mol 1s"1,
(Empirical expression).
76 ATK/PER2 EX 299 (9.28+0.96)(10) 2
k,. M = Ar,
P = (25-834) torr.
Limiting high-pressure k.

76 BRA/CAP RL 1300 1.8¢(-1) 2/2
ko/kpeg: Kpeg: OH + CH, ~ H,0 + CHy

76 COX/DER1 RL 298 (3.8610.34)(1) 2/2
kg/kpog. kypgp: OH + Hy = H,0 + H.

76 COX/DER1 ES 288 (1.63+0.12)(11) 2
k,-

76 SIE/SIM1 RL 217-298 2.0(-1) 0 -1711 2/2
ka/Kpet-

k og: OH + Hy —+ Bo0 + H.
Limiting high-pressure ratio.
76 SIE/SIM1 RL 298 1.4(1) 2/2
ka/kref‘ kpgf: OH + Hy Hy0 + H. Rate ratio
increasing from a limiting low-pressure value

of 14 to a limiting high-pressure value of 50.

77 ATR/BAL 3) RL 773 (2.35£0.20)(-1) 2/2
Ko/kpor- Kpqe: OH + Hy » Hy0 + H.

77 ATR/BAL 3) RN 773 9.6(10) 2
K,.

3) Aged boric-acid coated vessel.

P(Total) = 500 torr.
77 CHA/USE %) RL 298 (5.8610.84)(-2) 2/2
P = 100 torr.

ka/kref‘

77 CHA/USE 4) RN 298 (8.28£1.18)(10) 2
ka' P = 100 torr.

77 CHA/USE %) RL 298 (1.2710.07)(-1) 2/2
k,/k.qp. P = 700 torr.

77 CHA/USE %) RN 298 (1.78£0,98)(10) 2
ka' P = 700 torr.

) Kpop: OH + (CHy)3CH = Hy0 + (CHy),C (a)

> Hy0 + (CHgy),CHCH, (b)

77 OVE/PAR1 5) EX 296 (1.22%0,05)(11) 2
ka' M = He. P = 50 torr.

77 OVE/PAR1 B) EX 296 (1.9520.12)(11) 2

ko. M = SFg. P = (200-350) torr.

5) Limiting high-pressure k.



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A ,A/A(ref) B-B(ref) wunits factor
78 BIE/ZET2 6) EX 297 9.03(10) 2
ka' P(He, oer) < 50 torr.
78 BIE/ZET2 6) EX 297 (1.200.22)(11) 2
k,. P(He) = 740 torr.
78 BIE/ZET2 6) EX 297 (1.38+0.20)(11) 2
k,. P(Ny) =740 torr.
78 BIE/ZET2 ) EX 297 (1.70£0.17)(11) 2
k,. P(Ny) = 745 torr.
78 BIE/ZET2 6) EX 297 (8.67+1.26)(10) 2
k,. P(Np) = 750 torr.
6) k dependent on pressure and purity-degree
of M. UV-Photolysis.
Resonance-absorption.
78 BUT/SOL EX 305 (1.62x0.24)(11) 2
ka‘ Quartz reactor. HZOZ photolysis.
Gas-chromatography.
P(0; + Ny) = (100-600) torr.
79 CLY/HOL EX 293-430 1.32(11) 0 8840 2 1.3
ka. Resonance-fluorescence. Gas-chromatography.
79 ZEL EX 300-2000 7) 7 S} 2
k,.
7) k = exp(24.98+9.2x107%T) cm3mo1™1s7L,
Non-Arrhenius best-fit of all data.
Critical evaluation.
77 PER/ATK2 9) EX 299 8, 2

k
k dependent on the nature and pressure of the

third body. For M = Ar:

overall:
8)

k = (9.03£0.90)x1010 cm®mo1™1s™! at 25.5 torr.
increasing to

k = (9.7621.45)x101% em®mo1™1s71 at 643.3 torr.
For M = SFg:

k = (9.22£0.96)x1010 cm®mo1™1s™! at 25.3 torr.
increasing to

k = (2.070.21)x1011 cmPmo1™1s™1 at 603.5 torr.

The assumed mechanism (73 SMI/ZEL) is:
oH + co ~ nocot (a)
Hocot + oH + CO  (-a)
gocot » H + co,  (b)
gocot + M- HOCO + M (o)
(with HOCOf removed by 02)
Steady-state treatment gives:

k = ky(kp + ko [M1)/(k, + Ky + K [MI)
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n
type A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

From this expression and the experimental data,
estimates of individual rate constants and ratios
obtained are:
k, = 3.81x1011 emPmo1™1s71;
k., ~ 8x10% s71;
kp ~ 3x10% 5715
ko ~ 2.41x101% cmsmol-ls_l;
kp/(k_g + ky) = 0.25;
ko/(koy + ky) = 2.41x10% em3mo172-
%) Flash-photolysis of H,0 vapor.

Resonance~Fluorescence.
P(Total) = (25-643) torr.
M = Ar, or SFs.

of + cot + 1 + co,

Hydroxyl + Carbon monoxide

81 DRE/WOL 1) EX 298 (8.123.4)(10)
T, = T, = T, = 298K.

81 DRE/WOL 1) EX 298 (8.243.0)(10)
T, = T, = 298K. T, = 1400K.

81 DRE/WOL 1) EX 298 (7.8+2.9)(10)

T, = T, = 298K. T, = 1800K.

1) Discharge-flow.

IR-resonance radiation.

0D + CO + products 1)
Hydroxyl-d + Carbon monoxide

82 PAR/IRW 2) EX 298 (3.12%0.30)(10)
M = He. P(He) = 20 torr.

82 PAR/IRW 2) EX 298 (1.0320.15)(11)
M=N,. P(N,) = 650 torr.

82 PAR/IRW 2) EX 298 (1.07£0.07)(11)

M= CFa, or SFS. P(CF4, or SFs) = 600 torr.
1) The assumed mechanism (73 SMI/ZEL) is:
op + co - pocot (a)
pocot = op + cO  (-a)
pocot + b+ co, (0
pocot + M+ poco + M (e)
(with DOCOt removed by 0,, or a radical)
Steady-state treatment gives:
k =k,(ky + k (M])/(k_y + ky + k,[M]). From
this expression and the experimental data, indi-

vidual rate constants and ratios obtained are:
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) wunits factor

k, = (1.37£0.16)x101 cmmo1™1s71. M = CF,, or N,.
Average k.

k., =8.4x108 71, (Estimated k)

ky =1.9x108 571, (Estimated k)

k-a/kb = (4.420.7) M= CFQ, or Nz. Average ratio.

kg/ky = (4.3%1.4)x10°, for M = CF,

(4.7£1.4)x10%, for M = N,

(1.4£0.8)x10%, for M = He.

N
~

Flash-photolysis of D,0 vapor in Vacuum-UV.
Time-resolved Resonance-Absorption.

(co) = 3.0x1011 molec.cm™3,

P = (20-650) torr.

Supersedes 81 PAR/IRW.

OH(v=1) + CO » H + CO,

Hydroxyl + Carbon monoxide
77 SPE/END EX 295 <1.81(11) 2
77 SPE/GLA EX 295 <3.01(12) 2

OH(v=9) + CO, + products
Hydroxyl + Carbon dioxide
72 WOR/COL EX 298 (1.4520.60)(10) 2

OH + CH; - H + H + HCHO (a)
OH + CH; -+ CE30H (b)
Hydroxyl + Methyl
80 BHA/FRA EX 1700-2300 2.0(16) 0 13860 2
k,. Shock-tube. Resonance-Absorption.

81 TSU/KAT 1) RN 1500-1900 8.32(9) 0 9863 2
6.0x10%8 molec.om™3.

Total conc.

81 TSU/KAT 1) RN 1500-1900  4.90(10) 0 9382 2
3.0x1019 molec.cm™3.

Total conc.

81 TSU/KAT 1) DE 1500-1900 1.20(11) 0 8781 2
6.0x101% molec.com 3,

Total conc.
1) k. M = Ar. CH3OH/O, thermal oxidation behind
reflected shock-waves.
ky = k_4K.
Same data given in 81 TSU/HAS.
80 SWO/HOC EX 296 (5.6+1.5)(13) 2
koverall-
Flash-photolysis of H,0 vapor.
P ~ 760 torr.

M= N,, H,.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor

OH + CHA - HZO + CH3
Hydroxyl + Methane

71 BAK/BAL CO 298-753 6.3(12) 0 2516 2
Rate constant per CH bond.
73 PEE/MAH1 EX 1100-1900 3.0(13) 0 3020 2
74 DAV/FIS EX 240-373 (1.42£0.13)(12) 0 1711+88 2
74 MAR/KAU EX 290-440 (2.31+0.12)(12) 0 1842420 2
75 GOR/MUL1 1) EX 381 (1.57+0.16)(10) 2
75 GOR/MUL1 1) EX 416 (3.320.1)(10) 2
1) In an atmosphere of HZO vapor.,
75 OVE/PAR EX 295 (3.92+0.16)(9) 2
75 STE/ZEL EX 300-700 2.8(12) 0 1862 2
76 COX/DER1 RL 298 (1.04%0.12) 2/2
k ge: OH + Hy + Hy0 + H.
76 COX/DER1 ES 298 (4.58+0.12)(9) 2
76 HOW/EVEl EX 296 (5.72+0.84)(9)
76 ZEL/STE EX 300-s00 1.45(11) 3.08 1010 2 1.15
Flash-photolysis. Resonance-absorption.
The exponential factor expressed as:
A(T/298)3-08,
Seame data given in 75 ZEL,
78 ERN/WAG 2) EX 1300 (2.520.8)(12) 2
78 ERN/WAG 2, EX 250-2000 2.88(11) 2.13 1234 2
Empirical fit. The preexponential factor
expressed as: A(T/298)2'13.
2, Flash-photolysis-Shock-tube technique.
78 SHA CO 300-2500 7.56(11) 2.0 1485 2
The preexponential factor expressed as:
A(T/298)2,
78 ZEL SE 300-2000 2.89(11) 2.13 1233 2
Critical evaluation. The preexponential factor
expressed as: A(T/ZQB)Z'13
80 SWO/HOC EX 296 (4.2£0.4)(9) 2
Flash-photolysis of Hy0 vapor. P ~ 760 torr,
80 TUL/RAV 3) EX 298~1020 4.48(11) 1.92 1355 2
Best-fit non-linear Arrhenius expression.
The preexponential factor expressed as:
A(T/298)1-92,
80 TUL/RAV 3) EX 298 (4.52+0.36)(9) 2

M = Ar. Flash-photolysis. Resonance-fluorescence.
P(H,0) = 150 mtorr,

P(CH,) = 0-1 torr.

P(Ar) = 50 torr.
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Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

82 FAI/SMI %)

82 FAI/SMI %)

82 FAI/SMI 1)

Two-laser method for real-time measurement of

radical-molecule k’s. OH generated by irradia-

tion of a SFg/N,/Hy0,/H0 mixture at 40 torr.,

by a pulsed IR CO, laser.

82 JEO/KAU1 B)

82 JEO/KAU1 5)
Modified, non-linear Arrhenius expression.
Optimized. The preexponential factor expres-
sed as: A(T/298)2.

-]
~—

Discharge-flow. Resonance-fluorescence.
(CH,] = (0.23-8.85)x101 molec.cm™3.

OH(v=n) + CH‘ - azo + Cﬂa
Hydroxyl + Methane
72 WOR/COL
Unreported T assumed to be 288K.
77 SPE/END
Upper~limit k.

OH + CDHy - H,0 + CDH, (a)
- HDO + CHy (b)
Hydroxyl + Methane-d
75 GOR/MUL1

k, *+ ky,. In an atmosphere o water vapor.

OH + CD,H, —+ H,0 + CDoH (a)
- HDO + CDHZ ™)
Hydroxyl + Mebhane-dz
75 GOR/MUL1

ka + kb' In n atmosphere of water vapor.

OH + CDzH - H,0 + CDy (a)
~+ DHO + CD,H (b)
Hydroxyl + Methane-dj
75 GOR/MUL1

k, * ky. In an atmosphere of water vapor.

EX 830
EX 1030
EX 1400

EX 269-473
EX 269-473

EX 288

EX 285

EX 416

EX 416

EX 416

(7.53%2.71)(11)
(7.82%2.41)(11)
(2.59%0.60)(12)

(3.37£0.90)(12)
3.36(11)

(8.43+1.20)(9)

<1.81(10)

(2.2+0.1)(10)

(1.8+£0.1)(10)

(6.7£0.3)(9)

0
2.0

1973101
1263

N



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

OH + CD, - DHO + CD4
Hydroxyl + Methane-dh
75 GOR/MUL1 EX 416 (3.0£1,0)(8) 2

In an atmosphere of H,0 vapor.

OH + HCHO -+ H,0 + CHO (a)
-+ B0 + coot ()
- HCOOH + H (c)
Bydroxyl + Formaldehyde
71 MOR/NIK1 EX 298 8.43(12) 2 1.25
k,.
71 MOR/NIK2 EX 300 9.0(-1) 2/2
k,.
kref’ OH + CHSCH=CH2 -+ products.
73 PEE/MAH1 ES 1400-1800 =2,3(13) 0 0 2
kg
77 VAN/VAN ES 300-1600 3.9(13) 0 705 2
k,.
78 NIK/MAK 1) RL, 298 (1.5%0.1) 2/2
ka/kref'
kref: OH + CH2=CH2 -~ products.
78 NIK/MAK 1) RN 298 9.03(12) 2
k,.
1) HCHO + HONO photolysis. FTIR-spectroscopy.
78 ATK/PIT3 EX 299-426 7.53(12) 0 88+151 2
L
80 STI/NAV EX 228-362 (6.32+£0.66)(12) 0 0 2

Flash-photolysis. Resonance-fluorescence.

ko + k.. Flash-photolysis. Resonance-fluores-
cence. T-, and P-flash-intensity independent.
78 HOR/SU RL 298 =5.0(~1) 2/2
kj,/k,. HCHO photolysis at 313 nm.
P(HCHO) = 8 torr. P(0,) = (0.02-8) torr.
P(COp) = (0-300) torr.
80 MOR/HEI RL 296 (4.9£1.6)(-1) 2/2
ky/(ky + ky, + k). NO, Photolysis at 366 nm., in
presence of HCHO. IR absorption spectroscopy.
kpos: OB + HCHO - products.
78 SMI RN 298 (3.91+0.90)(12) 2

koverall-
shows no significant trends when the [HCHO] and

Discharge-flow. Mass-spectrometry. k
[OH] are varied by factors of 8 and 4, respecti-
vely, at 298 and 334 K. E, = 1434478 cal.mol™ L

between 268 and 334 K.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) wunits factor

OH + HCOOH -+ products
Hydroxyl + Formic acid
82 ZET/STU EX 298 (1.93£0.12)(11) 2
Pulsed Vacuum UV-photolysis of HZO, Ar and
HCOOH mixtures. Resonance-fluorescence.
P(H,0) = (0.03~0.2) torr.
P(Ar) = (25-100) torr.

OH + CH,O0H —+ H,0 + CH,0H (a)
= Hy,0 + CH30 (b)
Hydroxyl + Methanol

75 OSI/SIM RL 298 (6.31.0)(-1) 2/2
(kp, + kp)/kop. Kkpge: OH + CO = H + CO,

75 OSI/SIM RL 345 (8.8x2.0)(-1) 2/2
(kg + kpd/kpoe. Kpoe: OH + CO ~ H + CO,

76 CAM/MCL EX 282 (5.7%x0.6)(11) 2
ky + Ky

75 BOW2 ES 1545-2180 3.0(13) 0 3000 2
k,. M = Ar. Reflected shock waves. Best data-fit.

a
[Ar] = (5.7-17.0)x10%® molec.cm™3.
(CH40H] = 1.3x1017 molec.cm 3.
[0;1 = 2.5x1017 molec.cm™3.
78 OVE/PAR1 EX 296 (6.4x0.6)(11) 2
kg
78 RAV/DAV EX 298 (6.02+0.60)(¢11) 2

Flash-photolysis. Resonance-aasorption.

k, + k. Flash-photolysis. Resonance-
fluorescence. P(CH30H) = 10 torr.

81 TSU/HAS ES 1200-1800 2.0(14) 0 3007 2
ka. M = Ar,. CH30H/02 thermal oxidation
in Ar,behind reflected shock-waves.

81 VAN/VAN DE 1000-2000 4.8(13) 0 2265 2
k,. CH30H/O, burned at 40 torr., with or

without added Ar or H,. Molecular beam-sampling.

OH + CSz - SH + COS (a)
- SOH + CS (b)
Hydroxyl + Carbon disulfide

80 COX/SHE 1) RL 297 (6.0%2.0)(-2) 2/2
ko/kpof- kper: OH + CHpy=CH, - products.

80 COX/SHE 1) RN 297 (2.59+0.96)(11) 2
X

a
1) Photolysis of HONO and CS,. Gas-chromatography.
P = 760 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
80 IYE/ROW EX 298 <1.81(®) 2

k,. Fhotolysis of H,0, + CS, mixtures.

Gas~-chromatography. Upper-limit k.

82 LEU/8MI2 2) EX 288 <4.22(9) 2
k,-

82 LEU/SMI2 2) EX 520 £1.81(9) 2
ka.

2) Discharge~flow Resonance-fluorescence. OH gene-

rated by reacting H with NOZ' Upper-limit k’s,
P-independent in the (2.2-58) torx. range.
[CSy1, = (0.4-35.1)x10%5 molec.om™3,

{OH1, = (0.7-3.7)x10%! molec.em™3,

78 ATK/PER1 EX 300-425 <4,22(10) 2
ka + kb. Upper-limit k.
78 KUR2 EX 296 (1.11+0.20)(11) 2

k, + k. Flash-photolysis. Resonance-fluores-
cence. Channel (a) is more probable than (b).
80 WIN/SHA 3) EX 251 <5.96(9) 2
ko + ky.
80 WIN/SHA 3) EX 297 <9.03(8) 2
ky + ky.
80 WIN/SHA 3) EX 363 <9.64(8) 2
ko + k.
Flash-photolysis. Resonance-fluorescence.
M = Ar, or SFs. Upper-limit k’s.
P(H,0) = (230-250) mtoxr.
P = (35-50) torr.
82 BIE/HAR EX 298 <3.01(10) 2
ka + kb. Discharge-flow. OH generated by
reacting H with NO,. Upper-limit k.
[OH], = (0.2-2.0)x10%2 molec.cm™3,
P (Total) ~ 2 torr.(He)
82 JON/BUR EX 285 (1.02+0.54)(12) 2
ka/kb' CSZ/HONO photolysis in Nz (or NZ/OZ)'
COS is the principal product.
P(0y) = (40-380) torr.

OH + COS -+ SH + Co, (a)
-+ SOH + CO (b)
Hydroxyl + Carbon oxide sulfide
80 COX/SHE 1) RL 297 £5.0(-3) 2/2
ka/kref' Upper-limit ratio.
kpef: OH + CHy=CH, -+ products.

232



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data

type

T/K

k,k/k(ref),
A,A[/A(ref)

B,
B-B(ref)

k,A k err.

units factor

80 COX/SHE 1) RN
k,. Upper-limit k.

1y Photolysis of HONO and COS. Gas-chromatography.
P(0y) = (40-380) torr.

P = 760 torr.

78 ATK/PER1 EX
k, * ky,. Upper-limit k.

78 KUR2 EX
k, + k. Flash-photolysis.

Resonance-fluorescence.

80 RAV/KRE EX
k, + ky,. Laser-photolysis of Nitric acid.
Flas-photolysis. Resonance-fluorescence,
Upper-limit k.

81 LEU/SMI EX
k, *+ ky,. Discharge-flow. Resonance-fluorescence.

OH(v=9) + COS -+ products
Hydroxyl + Carbon oxide sulfide
72 WOR/COL EX

OH + CH3SH + products
Hydroxyl + Methanethiol (Methylmercaptan)

77 ATK/PER4 1) EX

77 ATK/PER4 1) EX

1y Flash-photolysis. Resonance-fluorescence.

80 COX/SHE 2) RL
ko ef: OH + CHy=CH, - products.

80 COX/SHE 2) RN

?) Photolysis of HONO and CH,SH.

Gas-chromatography. P = 760 torr.

81 WIN/KRE EX
HZO/Ar/CHssH flash-photolysis.
Resonance-fluorescence.

P(H,0) = (0.05-0.15) torr.
P(Ar) = (40-120) torr.

OH + CN + H + NCO
Hydroxyl + Cyanogen

297

299-430

296

298

300-520

298

299-428
299-4286

297

297

244-367

76 MOR EX 2300-2560

Premixed flames. T-independent k.

Ea = 0 assumed.

77 HAY2 EX 1950-2380

Fuel-rich flames.

£2.41(10)

<4,22(9)

(3.41£0.,73)(10)

<5.30(9)

(7.83+1.81)(11)

(1.51%0.90)(10)

5.35(12)
(2.04£0,203(13)

(1.1320.11)(-1)

(5.4420,51)(13)

(6.93+2.35)(12)

6.03(13)

(5.6+0.7)(13)

2300+100

~398x151
0

-338+100

N

2/2

2



4. Table of Chemical Kinetic

Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

n B,

B-B(ref)

k,A k err.

units factor

OH + BCN + H + HOCR (a)
- Hy0 + CR (b)
Hydroxyl + Hydrocyanic acid
77 HAY2
k,. Fuel-rich flames.
78 PHI2
kb. Discharge-flow. Resonance-fluorescence.
The preexponential factor expressed as:
A(T/298)71,
P >10 torr.

OH + cnauaz - products
Bydroxyl + Methanamine
77 ATK/PER4 1)
77 ATK/PER4 1)
1y Flash-photolysis.

Resonance~fluorescence.

OH + HBZNEC53 = products
Hydroxyl + Hydrazine, methyl-
79 HAR/ATK
M = Ar. Flash-photolysis.
Resonance-~fluorescence.
P(Ar) = (25-50) torr.

oa + cnaono - products

Hydroxyl + Nitrous acid methyl ester (Methyl nitrite)
75 CAM/GOO2
82 AUD/BAU1

Static system. OH generated by the chain rection:

Hy0, + NO, + CO.

P < 75 torr. [COl, ~3.0x1028 molec.cm™3,
[CH30NO), < 3.6x2017 molec.cm™3.

[Hy0,1, ~ 8.0x1013 molec.cm™3.

(NO,1, ~ 3.3x1016 molec.om™3.

OH + CB3N02 -+ products
Hydroxyl + Methane, nitro-
75 CAM/GO02

EX 1850-2380

EX 298-563

EX 299-426
EX 288

EX 298-424

ES 282
EX 285

ES 292

(2.0+0.2)(11)

(3.23+£0.65)(10)

6.14(12)
(1.33+0.13)(12)

(3.91£0.78)(13)

(8.0£1.1)(11)
(7.1£1.2)(11)

(5.5£0.6)(11)

1860 2

o} -229+151 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

OH +

CBZCH -+ H + CH,=C=0 (a)
+ B, + CB=C=0 (b)
<+ CO+CH; (c)
+ H + CHSCOH (d)
-+ [HO.CE=CH]* (e)

Hydroxyl + Ethyne

77

77

80

82

71

77

81

73

74

75

74

77

PER/ATK2

k, (or, more likely, k4.) M = Ar. P > 200 torr.

VAN/VAN

k‘. M= 02, or 02 + Ar.
BAR/DOV

k,.
shock-waves. Time-of-flight Mass-spectrometry.

Ethyne oxidation by water vapor behind

It is assumed that step (a) is followed by the
fast dissociation of CHy=C=0 into CH, and CO.
BIT/HOW
k,. CgHg/Oy/Ar flame. Molecular beam
Mass-spectrometry.
P = 20 torr,
BRE/GLA
kj,. Channel (b) is preferable to the possible
abstraction path:
OH + CH=CH -+ H,0 + CH=C
VAN/VAN
kc' M= Oz, or 02 + Ar.
TSU/KAT
k CH3OH/02 thermal oxidation in Ar, behind
reflected shock-waves. UV-absorption. IR-emis-
sion. Same data given in 81 TSU/HAS.
SMI/ZEL1
ko + ky + k. M = He.
PAS/CAR1
kg + ky, + k. M = He.
DAV/FIS

e

EX

ES

EX

EX

ES

ES

EX

ka + kh + kc' M = He. Channel (a) gives probably

the primary products. P-independent k.
PAS/CAR2

k, + kb + kc' Discharge-flow. P ~ 1 torr.
DAV

ky +ky + k. Channel (a) is probably
predominant. M = He. Flash-photolysis.
Resonance-fluorescence.

P(He) = (20-500) torr.

EX

288-422

570-850

2650

1700-1900

295

650-1110

1500-1900

210-460

298

300

298

298

235

1.15(12)

3.2(11)

1.81(12)

(1.3+0.3)(12)

(1.1420.36)(11)

5.5(13)

2.0(13)

1.2(12)

(1.20%0.36)(11)

(8.94£0.80)(10)

(1.7620.16)(11)

(9.9420.90)(10)

0

0

312+201

101

6895

1564

253



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
80 MIC/NAV 1) EX 228-413 =2.41(11) 0 0 2

Low-pressure k. (Given with caution).
80 MIC/Nav 1) EX 228-413 (4.1140.72)(12) 0 646247 2
High-pressure k.
1) ke' Channel (e) may be possibly followed by
channel (a). Flash-photolysis,
Resonance-fluorescence.
P = (10-1100) torr.
82 PER/WIL EX 297-429 9.34(11) 0 244 2
ke' Channel (e) is followed by channel (a), or,
possibly, (d). M = Ar. Resonance-fliuorescence.
OH generated by Vacuum-UV Photolysis of Hy0.
Mass~-spectrometry.
P - (200-403) torr. (High-pressure k.)
P-dependent for P < 200 torr. For the entire
P-range of (0-403) torr. the following empiri-
cal expression holds:
k(T,P)p; =
[7.11x1011exp(-1651200/T)]/[(30/P)+1]

OH + CH,=CH, - CH,CH,OH - products (a)

= H,0 + CH,=CH (b)
Hydroxyl + Ethene
71 MOR/NIK2 RL 300 1.0¢-1) 2/2
ka/kpeg:
CH3CH=CH, + OH -+ products.
71 MOR/STE EX 300 1.08(12) 2 1.25
Kq.
73 BRA/HAC EX 298 (1.0+0.3)(12) 2
Kq.
73 SMI/ZEL1 EX 210-460 4.5(12) 0 108 2
K,.
73 STU1 EX 298 (1.81+0,60)(12) 2
k,.
74 STU1 EX 298 (1.81+0.60)(12) 2
k,. UV Photolysis and Resonance-fluorescence.
75 COX RN 300 (5.6640.60)(12) 2
k,. Rate constant expressed as ok with a ~3.0
75 DAV/FIS 1) EX 300 1.35(12) 2 1.3
P = 3 torr.
75 DAV/FIS 1) EX 300 3.21(12) 2 1.1
P = 300 torr.

1) k,. M = He. Pressure-dependent k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
75 GOR/MUL1 EX 381 (3.7520.20)(12) 2
k,. In an atmosphere of water vapor.
75 GOR/MUL1 EX 416 (4.420.2)(12) 2
k,. In an atmosphere of water vapor.

a*
75 PAS/CAR EX 300 (1.39+0.08)(12) 2

Rate constant expressed as nk,, where n is a

stoichiometric factor.

76 HOW EX 296 2.41(12) 2
ko. M = He. Limiting high-pressure k.

76 LLO/DAR2 RL 305 2.88 2/2
ka/kref'
kpof: OH + CH3CH,CH,CHy ~ products.

76 LLO/DARZ RN 305 (5.2£1.0)(12) 2
K,

77 ATK/PERZ 2) EX 299-425  1.3(12) 0 -388+151 2

77 ATK/PERz 2) EX 299 (4.73£0.48) (12) 2

2) k,. M =~ Ar,
Limiting high-pressure k.

77 pav 3) EX 298 (2.1920,12)(12) 2
M= Ny. P(Nz) = 3 torr.

77 pav 3) EX 298 (1.35+0.13)(12) 2
M = He. P(He) = 3 torr.

77 DAV 3) EX 298 (3.2120,39)(12) 2

M = He. P(He) = 300 torr.

3, k,. Flash-photolysis. Resonance-fluorescence.

77 OVE/PAR2 EX 296 (6.0+1.0)(12) 2
k,. M = H0, SFg, CF,.

Limiting high-pressure k.

78 OVE/PAR2 %) EX 298 (5.40.5)(12) 2
ky. M = He. P(He) = 50 torr.

78 OVE/PAR2 %) EX 298 (6.5£0.5)(12) 2
k,. M = SFg, or CF,.
P(SFg, or CF,) = 400 torr.

4) Vacuum UV photolysis of HzO.

78 PRE EX 293 (4.7£1.5)(11) 2
ka‘ Laser Magnetic Resonance Spectrometry.

80 COX SE 300 4.82(12) 2
ka‘ HONQ photosensitized oxidation in synthetic
air. Gas-chromatography. [HONO] = (3-20) ppm.
[NO) = NO,1 = (0.3-3.0) ppm.

80 FAR/SMI EX 298 (1.12+0.18)(19) 3
k,. M = He. Discharge flow. Resonance-fluores-
cence. Mass-spectrometry.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
82 ATK/asc2 9) RL 209 {1.1220.05) 2/2
kokpos. Kpof: OH + [:::] =+ products.
82 ATK/ASC2 5) RN 289 (5.1120.23)(12) 2
k

a
5) CHsoNOINO/CHZ-CHz and Cyclohexane photolysis.
[CH4ONO], * (9.5-3.5)x101% molec.cm™3.
(CHy=CHp] = (1.2-2.4)x102 molec.cm™3,
[NOl, ~ 1.18x10%* moles.cm™3.
P(Total) = 735 torr.

76 BRA/CAP RL 1300 2.33 2/2
p/kreg-
K gt CH, + OH = CHy + H,0
76 MEA/HEI RL 298 2.6(-1) 2/2

k];,/(ka + kb) .

OH + CDy=CD, -* products
Hydroxyl + Ethene—da
78 NIK/MAK RL 298 (1.03%0.06) 2
k.o OH + CHpy=CH, - products.
CD,=CD, /HONO Photolysis.
FTIR-Spectroscopy.
P(air) = 700 torr,

OH + CH3CH, ~ Hzo + CH4CH,
Hydroxyl + Ethane
71 BAK/BAL CO 298-753 1.45(13) 0 1772 2
Rate constant per CH bond.

71 BAK/BAL 1) RL 753 (1.05£0.11)(1) 2/2

79 BAL/WAL1 1) RL 753-773  1.28 0 -1070 2/2
A and B recalculated from an empirical formula.

1) Kpog: OH + Hy = Hy0 + H.

75 GOR/MUL1 2) EX 381 (4.0£0.2)(11)

75 GOR/MULL 2) EX 416 (4.8£0.3)(11) 2

2) In an atmosphere of water vapor.

75 HUC/Boo 3) RL 653 (9.61.1) 2/2

75 OVE/PAR EX 295 (1.59£0.10)(11) 2

76 BRA/CAP 3) RL 1300 2.88 2/2

8) kpeg: OH + CH, = Hy0 + CHy

76 HOW/EVEZ EX 296 (1.7520.36)(11) 2

79 LEU EX 298 (1.57£0,24)(11) 2

Discharge-flow. Resonance-fluorescence.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
82 LEE/TAN EX 295 (1.39+0.24)(11) 2 ’

Discharge-flow. Resonance-fluorescence. OH

generated by reacting H with NOZ.

OH + CBZ=C=O -+ CHO + HCHO
Hydroxyl + Ethenone (Ketene)
77 VAN/VAN ES 480-1000 2.8(13) 0 0 2

OH + CH3CHO d HZO + cnaco (a)
= H,0 + CH,CHO (b)
Hydroxyl + Acetaldehyde

71 MOR/NIK2 RL 300 9.0(~1) 2/2
k, + ky,. kpof: CHSCH=CH2 + OH -+ products.

71 MOR/STE EX 300 8.03(12) 2 1.25
ko + kj,. Channel (a) is predominant.

76 COX/DER3 EX 2986 <1.2(13) 2
k,. Upper-limit k.

78 ATK/PIT3 EX 299-426 4.14(12) 0 257x151 2

k, + ky,. Flash-photolysis.

Resonance-fluorescence.

78 NIK/MAK 1) RL 298 (1.9%0.2) 2/2
k.of: OH + CHZ=CH2 -+ products.
78 NIK/MAX 1) RN 298 9.64(12) 2

1) kq + ky. CH,=CH,/HONO photolysis.
FTIR-spectroscopy. P(air) = 700 torr.

81 KER/SHE 1) RL 298 (1.50+0.50) 2/2
(ky, + kp)/kypos- k.er: OH + CH,=CH, = products.

81 KER/SHE 1) RN 298 (7.23+2.41)(12) 2
k, + k.

1) HONO/Synthetic air/Ethene/aldehyde photolysis.

OH + CH3COOH - products
Hydroxyl + Acetic acid
82 ZET/STU EX 298 (3.61+0.72)(11) 2
HZO/Ar/CH3COOH photolysis. Resonance-fluores-
cence. P(Ar) = (20-500) torr. P(H,0) = 0.1 torr.

OH + CH4CH,OH —+ H,0 + CH3CHOH (a)
- any other products (b)
Hydroxyl + Ethanol
82 NAT/BHA ES 1300-1700 3.00(13) 0 3000 2
ka‘ M= 02 + Ar. Ethanol/OZ/Ar ignition behind
reflected shock-waves. Data-fit. P = (1-2) atm. T
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
76 CAM/MCL EX 282 (1.810.2)(12) 2
koverall'
78 OVE/PAR1 EX 296 (2.25+0.22)(12) 2
koverall' Flash-photolysis. Resonance-fluores-
- cence.
78 RAV/DAV EX 298 (1.58+0.22)(12) 2
koverall: Flash-photolysis. Resonance-fluores-
cence.
P(Ethanol) < 2.5 torr.
OH + (CH3),0 ~ Hy0 + CH,OCH,
Hydroxyl + Methane, oxybis-
77 PER/ATK1 EX 299-427 7.77(12) 388+151 2
77 PER/ATK1 EX 299 (2.11£0.21)(12)
OH + (CH3),S -+ products
Hydroxyl + Methane, thiobis-
78 ATK/PER1 EX 300-427 (3.29+0.72)(12) -179%151 2
Flash-photolysis. Resonance-fluorescence.
78 KUR1 EX 273-426 (3.66+1.53)(12) 134%135 2
Flash-photolysis. Resonance-fluorescence.
Recommended k.
80 COX/SHE 1) RL 297 (1.14+0.18) 2/2
kpoof: OH + CHy=CH, -+ products.
80 COX/SHE 1) RN 297 (5.4810,84)(12) 2
1) Photolysis of HONO and (CHy),S.
P = 760 torr.
81 WIN/KRE EX 244-367 (4.10+0.66)(12) 138146 2
Flash-photolysis of HZO/Ar/(Cﬂa)ZS mixtures.
P(H,0) = (0.05-0.15) torr.
P(Ar) = (50-200) torr.
OH + CﬂasSCH3 -+ products
Hydroxyl + Disulfide, dimethyl-
80 COX/SHE 1) RL 297 (2.8£1.0)(1) 2/2
kiof: OH + CHy=CH, - products.
80 COX/SHE 1) RN 297 (1.34£0.48)(14) 2
1) Photolysis of HONO and CH,SSCH,.
P = 760 torr.
81 WIN/KRE EX 244-367 (3.,55+1.99)(13) -380+160 2

Flash-photolysis of HZO/Ar/CHssSCH3 mixtures.
P(Ar) = (50-200) torr.
P(H,0) = 0.06 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

OH + NCCN - [cznzomf (a)

-+ HOCN + CN (b)
Hydroxyl + Ethanedinitrile
79 PHI1
ka' Discharge-flow, Resonance-fluorescence.
P = (1-16) torr.
78 ATK/PER2 1)
78 ATK/PER2 1)
1, ky,. Flash-photolysis. Resonance-fluorescence.

Upper-limit k’s.

OH + CH4CN -+ products
Hydroxyl + Acetonitrile
81 HAR/KLE
OH produced by pulsed vacuum-UV photolysis of
H,0 in a reaction vessel.

Resonance-fluorescence.

OH + C33N=NC53 -+ products
Hydroxyl + Diazene, dimethyl- (Azomethane)
79 KLA/AND

Flash-photolysis. Resonance-fluorescence.

OH + 033CHZNHZ -+ products
Hydroxyl + Ethanamine
78 ATK/PER3

Flash-photolysis. Resonance-fluorescence.

OH + (CH3),NH -+ H,0 + (CH3),N  (a)
- Hy0 + CH,NHCH3 (b)
Hydroxyl + Methanamine, N-methyl-
79 LIN/CAL
k. /(k, + ky).
Long-path FTIR-Spectroscopy.
78 ATK/PER3
ka + kb'

Flash-photolysis. Resonance-fluorescence.

OH + CH3C(0)O,NO, + products
Hydroxyl + Peroxide, acetyl nitro-
77 WIN/LLO
Upper-limit k.

EX 300-550

EX 298
EX 424

EX

EX

EX

EX

298-424

368

288-426

298

298-426

EX 299

241

(1.87+0.28)(11) 0

<1.81(10)
<£3.01(10)

3.53(11) 0

(4,84x1,33)(11)

8.85(12) 0

(3.7+0.5)(-1)

1.7(13) 0

=1.0(11)

1448

755+126

-189+151

-247x150

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
OH + CH;CH,ONO -+ products
Hydroxyl + Nitrous acid ethyl ester (Ethyl nitrite)
82 AUD/BAU1 EX 295 (1.1540.23)(12) 2
Static system. OH generated by the reaction:
H,0, + NO, + CO.
P <75 torr. [CO], ~3.0x1018 molec.cm™3.
[CHCH,0NO] ;, < 3.6x1017 molec.cm™3.
[Hy0,], ~ 9.0x1013 molec.cm™3.
(NO,1, ~ 3.3x1018 molec.cm™3.
OH + 0=C=C=C=0 -+ CO, + CH=C=O
Hydroxyl + 1,2-Propadiene-1,3~dione
77 FAU/WAG2 EX 295-480 (7.0£3.0)(12) 620160 2
OH + CH3C=CH - products
Hydroxyl + 1-Propyne
73 BRA/HAC EX 298 (5.7+1.0)(11) 2
OH + CHy=C=CH, ~ products
Hydroxyl + 1,2-Propadiene
73 BRA/HAC EX 298 (2.7+1.5)(12) 2
77 ATK/PER3 EX 299-424 3.37(12) ~154+151 2
77 ATK/PER3 EX 299 (5.60+0.56)(12) 2
OH + CH3CE=CH, ~+ [CH4yCH=CH,.OH] - products (a)
~+ H,0 + CH,CH=CH, (b)
-+ H + CH3CH,CHO (c)
~+ HCHO + CH4CH, (d)
- H + (CH3),CO (e)
- CH3CHO + CHy (£)
Hydroxyl + 1-Propene
71 MOR/NIK2 RL 300 1.0 2/2
kolKpop- koog: OH + CHy=CH, - products.
73 SIM/HEI2 RL 373-473 1.93(1) -503 2/2
ka/kref' kref: OH + CO—+ H + CO5. Rate-ratio
expression based on only two values: 75.0 at
373 K and 55.0 at 473 K. The ratio of A-factors,
19.3, is correction for an apparent misprint.
74 GOR/VOL RL 298 8.83(1) 2/2
ka/kref' kref: OH + CO » COZ + H.
76 LLO/DAR2 RL 305 9.7 2/2
ko/kpgf- Kpeg: OH + CH3CH,CH,CH, = products.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
76 WIN/LLO RL 305 4.9(-1) 2/2
ka/kref'
kpgs: OH + (CH3)C=CHy - products.
76 WU/JAP RL 303 4.0(-1) 2/2

ka/kpor. Cylindrical Pyrex Reactor.
kiof: OH + cis-CH,CH=CHCH3 + products.
P = 760 torr.

71 MOR/STE 1) EX 300 1.02(13) 2 1.25

73 SIM/HEI2 1) RN 373-473 8.19(12) 0 50

73 SIM/HEIZ 1) ES 298 6.63(12) 2
Extrapolated k.

73 sTU1 1) EX 298 (8.73+1.33)(12) 2

74 GOR/VOL 1) RN 298 (8.072,05)(12) 2

75 ATK/PIT 1) EX 2987-425 2.47(12) 0 ~544%151 2

75 ATK/PIT 1) EX 298 (1.5£0.15)(13) 2

75 cox 1) RN 300 (2.1720.24) (13) 2
Expressed as ok with a« ~2.4

75 GOR/MUL1 1) EX 381 (8.6£0.4)(12) 2

In an atmosphere of water vapor.

75 GOR/MUL1 1) EX 4186 (1.2+0.06)(13) 2

In an atmosphere of water vapor.

75 PAS/CAR 1) EX 300 (3.01+0.60)(12) 2
Expressed as nk (n = stoichiometric factor.)

76 LLO/DAR2 1) RN 305 (1.7520.35)(13) 2

76 WIN/LLO 1) RN 305 (1.48+3,0)

1) x,.

78 NIP/PAR EX 298 (1.47£0.08)(13) 2
k,. Flash-photolysis. Resonance-absorption.

74 STU1 EX 298 (8.73+1.32)(12) 2
ka' Pulsed vacuum UV Photolysis. Resonance-
fluorescence,

77 DAV 2) EX 298 (1.5420.07)(13) 2
ky,. M = He. P(He) = 20 torr.

77 DAV 2) EX 298 (1.58+0.07)(13) 2
k M = He. P(He) = 200 torr,

a*

2) Flash-photolyhsis. Resonance-fluorescence.

78 OVE/PAR2 EX 298 (2.5£0.5)(13) 2
k,. M = He, or SFg. P-independent k. Vacuum-UV
Photolysis of HZO.

78 PIT/ATK RN 298 (1.75+0.36)(13) 2
k,.
all-glass chamber.
P(Total) = 760 torr.

Irradiation of Propene-air mixtures in an
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

T/K

k,k/k(ref),
A A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

78

78

78

79

82

73

73

80

82

79

79

OH +

PIT/ATK
K,.
P ~(15-850) torr.

RAV/WAG 3)

ka. M = He. P(He) = 20 torr.
RAV/WAG 3)

K,. M = He. P(He) = 200 torr.

Flash-photolysis. Resonance~fluorescence.

a-
Flash-photolysis. Resonance-fluorescence.
NIP/PAR

k,.
ATK/ASC2
kg-
BRA/HAC

Flash-photolysis. Resonance-fluorescence.

Mean of three previously reported k's.

ky,.

GOR

ky,. Lower-limit k.
COX/DER1

ky,. Photolysis of HONO + CH3CH=CH2 at 760 torr.

Gas-chromatography.

Same data given in 80 COX.

BIE/HAR

ky/kg.

HOY/SIE2

ky/k,. Low pressure nozzle reactor. Mass-
spectrometry.

P ~ (0.2-1.8) torr.

HOY/SIE2
ke/kg.

P ~ (0.2-1,8) torr,

Low pressure nozzle.

CD3CH=CH, ~ products

Hydroxyl + 1-Propene-3,3,3-d3

73

OH +

STU1

CH3CD=CD, + products

Hydroxyl + 1-Propene-1,1,2-d3

73

OH +

STU1

CD3CD=CD, + products

Hydroxyl + 1-Propené;d5

71

73

MOR/NIK2
k.of? OH + CH3CH=CH, = products.
STU1

EX

SE

EX

EX

EX

298

288

298

287

299

298

298

288

298

298

298

298

298

300

298

244

(1.51%0.15)(13)

(1.54£0.07)(13)

[

(1.58+0.07)(13)

(1.4820.17)(13)

1.52(13)

(3.0£1.0)(12)

28.25(12)

1.45(13)

<2.0(~2)

(4,0%£1.5)

(3.5£1.5)

(8.73%£1.33)(12)

(8.73%1.33)(12)

(1.01%0.15)(13)

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

OH + CH4CH,CH5 -+ Hy0 + (CH3),CH (a)
= B0 + CH3CH,CH, (b)
Hydroxyl + Propane
71 BAK/BAL CO 298-753 2.2(13) 0 1283 2
k,. Rate constant per secondary CH bond.
71 BAK/BAL 1) RL 753 5.25 2/2
ko/k of- Estimated ratio per primary CH bond.
78 DAR/ATK COo 300 6.99(11) 2
k,. Irradiation technique. k computed from an
empirical formula.

79 BAL/WAL1 1) RL 753-773 3.46(-1) 0 -1820 2/2
k,/kpor. A and B recalculated from an empirical
formula.

82 ATK/ASC3 RN 299 5.06(11) 2
k,. Calculated from an empirical formula.

71 BAK/BAL 1) RL 753 1.1(1) 2/2
kp/knos. Estimated ratio per secondary CH bond.

78 DAR/ATK CO 300 2.35(11) 2

k;,. Irradiation technique. k computed from an
empirical formula.

79 BAL/WAL1 1) RL 753-773 1.28 0 -1070 2/2
ky/Kpof- Calculated from an empirical formula.

1) kpop: OH + H, = Hy0 + H.

82 ATK/ASC3 ES 299 1.14(11) 2
Ky -

73 BRA/HAC 2) EX 298 (5.0£1.0)(11) 2

73 GOR 2) EX 298 (1.17£0.18)(12) 2

74 GOR/VOL 2) RN 298 (1.3320.36)(12) 2

75 GOR/MULL 2) EX 381 (1.3£0.06)(12) 2
In an atmosphere of water vapor.

75 GOR/MUL1 2) EX 416 (1.15%0.05)(12) 2
In an atmosphere of water vapor.

75 HAR/BUR 2) EX 329 (1.19£0.05)(12) 2

75 OVE/PAR 2) EX 295 (1.220.06)(12)

78 DAR/ATK 2) EX 300 (9.58+1.33)(11) 2

Irradiation technique.
80 COX/DER1 %) RN 300 1.14(12) 2
HONO photosensitized oxidation in syntrhetic air.
[HONO] = (3-20) ppm.
[NO] = NO,] = (0.3-3.0)
Same data given in 80 COX.
2) k, + Ky
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

In an atmosphere of water vapor.

246

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
82 ATK/asc3 3) RN 299 (7.35%£0.30)(11) 2
k, + ky.
71 BAK/BAL RL 753 (2.15+0.22)(1) 2/2
(kg + kp)/kpge. kyge: OH + Hy ~ HyO + H.
74 GOR/VOL RL 298 1.43(1) 2/2
(k, + kp)/kpge. kpge: OH + CO Co, + H.
75 HUC/BOO RL 653 (2.18+0,28) 2/2
(ky + k) /kpgp. kypgg: OH + CH3CHy ~ Hy0 + CH3CH,
82 ATK/ASC3 3) RL 299 (4.730.16)(-1) 2
(kg + k) /kpgp.
kpof: OH + CH3CH,CH,CHy =+ products.
8) Photolysis of CH30N0/NO/Propane mixtures.
P(Total) = 735 torr.
(N0l = 1.2x10% molec.cm™3.
{Propane] = (1.2-2.4)x101% molec.cm™3.
[CH30NO] = (2.1-4.0)x10% molec.em™3.
OH + CBZ-CHCHO nd HZO + CHZ=CHCO (a)
- any other products (b)
Hydroxyl + 2-Propenal (Acrolein)
80 MAL/CHI RN 298 (1.6x0.2)(13) 2
ka' Photooxidation of 2-Propenal/Butane/Nitric
oxide/Air mixtures in a smog chamber. k deter-
mined relative to the reaction:
OH + CH,CH,CH,CHy + products.
81 KER/SHE 1) RL 298 (2.380.28) 2/2
Koverall/Kref-
kyof: OH + CHy=CH, - products.
81 KER/SHE 1) RN 298 (1.1420.12)(13) 2
Kovarall:
1) HONO/Synthetic air/Ethene/aldehyde photolysis.
OH + CH4C(0)CHO ~ products
Hydroxyl + Propanal, 2-oxo- (Methylglyoxal)
82 KLE/HAR EX 297 (4.28+0.96)(12) 2
OH generated by HZO photolysis in Ar. Resonance-~
fluorescence.
P(Total) = 50 torr.
OH + CH,=CHCH,0H ~+ products
Hydroxyl + 2-Propen-1-ol (Allyl alcohol)
75 GOR/MUL1 EX 440 (1.56+0.2)(13) 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

T/K

k,k/k(ref),
A A/A(ref)

n B, k,A k err.
B-B(ref) units factor

OH + CH,=CHOCH3 - products
Hydroxyl + Ethene, methoxy-
77 PER/ATK1
77 PER/ATK1

OH + C33CHZCHO I EZO + 053CH2C0 (a)
- Hzp + CﬂacECHO ()
< Hy0 + CH,CH,CHO (c)
Hydroxyl + Propanal
71 MOR/NIK2
(ka + kb + kc)/kref'
kygf: OH + CH3CH=CH, = products.
72 VOL/GOR
ky + ky + k.
78 NIK/MAK 1)
ki of: OH + CHy=CH, - products.
78 NIK/MAK 1)
1) k, + Xk, + k. CHyCH,CHO/HONO Photolysis.
FTIR-Spectroscopy.
P(air) = 700 torr.
81 AUD/BAU 2)
(ka *ky ¥ kc)/kref'
kpgg: OH + CH3CHO - products.
81 AUD/BAU 2)
k, + ky + k.
Linear, boric-~acid-coated flow tube. Gas-
chromatography.
Channel (a) is predominant.
P(Total) = 289 torr.
81 KER/SHE 3)
(kg * kp + ko) /kpor.
ki ef: OH + CHy=CH, - products.
81 KER/SHE 3)
kg * ky t+ K¢

«
~

HONO/Synthetic air/Ethene/aldehyde photolysis.

OH + (CH3),CO -+ H,0 + CH,C(0)CH,y
Hydroxyl + 2-Propanone
80 COX/DER1
HONO photosensitized oxidation in synthetic air.
Gas-chromatography. Same data given in 80 COX.
[NO} = NO,] = (0.3-3.0) ppm.
[HONO) = (3-20) ppm.

EX

EX

299-427

299

300

298

298

298

298

298

298

298

300

247

3.67(12)
(2.02+0.20)(13)

1.8

(2.2920.80)(12)

(2.6+0.1)

1.26(13)

(1.1440.13)

(1.08+0.14)(13)

(2.28+0.17)

(1.08+0.06)(13)

3.01(11)

0 -511%151 2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry ~- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
OH + CH5CH,COOH - products
Hydroxyl + Propanoic acid
82 ZET/STU EX 288 (9.6420.72)(11) 2
HZO/Ar/Propanoic acid photolysis. Resonance-
fluorescence.
P(Hy0) = (0.02-0.22) torr.
P(Ar) = 100 torr.
OH + CH4C(0)OCHg - H,0 + CHsc(O)OCHz (a)
- Hy0 + CH,C(0)OCH3 (b)
Hydroxyl + Acetic acid methyl ester (Methyl acetate)
78 CAM/PAR EX 292 (1.120.3)(11) 2
ka + kb' Reaction in a Pyrex vessel. Vacuum sys-
tem. OH generated by reaction of a HZOZ/NOZICO
mixture. Channel (a) preferred.
P(NO,) = 2.1 torr. P(Total) = 100 torr.
OH + CH4CB,CH,0H -+ products
Hydroxyl + 1-Propanol
76 CAM/MCL EX 292 (2.310.2)(12)
78 OVE/PAR1 EX 296 (3.21%0.32)(12) 2
Flash~photolysis. Resonance-absorption.
OH + (CHy),CHOH -+ products
Hydroxyl + 2-Propanol
76 LLO/DAR1 RL 305 1.4(-1) 2/2
k of: OH + (CH3)ZC=CH2 -+ products.
76 LLO/DAR1 RN 305 (4.3£1.3)(12)
78 OVE/PAR1 EX 296 (3.30+0.33)(12)
Flash~photolysis, Resonance-absorption.
OH + CH,=CHCN -+ products
Hydroxyl + 2-Propenenitrile (Acrylonitrile)
81 HAR/KLE EX 298-424  (2.43+%0.03)(12 0 0 2
OH produced by UV photolysis of H20 under flow
conditions. Resonance-fluorescence.
OH + CH3CH,CN -+ products
Hydroxyl + Propanenitrile
81 HAR/KLE » EX 288-424 1.62(11) 0 8004176 2

OH produced by UV photolysis of H,0 under flow

conditions. Resonance-fluorescence.

248



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),
A,A/A(ref)

B, k,A k err.
B-B(ref) units factor

OH + (CH3)3N -+ products
Hydroxyl + Methanamine, N,N-dimethyl-

78 ATK/PER3 EX 298-426

Flash-photolysis.

Resonance-fluorescence.

OH + CH3CH,CH,ONO - products
Hydroxyl + Nitrous acid propyl ester
82 AUD/BAU1 EX 285
Static system. OH generated by the chain

reaction:

H,0, + NO, + CO.
[CH4CH,CH,O0NO] , < 3.6x1017 molec.cm™3.
[Hy0,1, ~ 9.0x1013 molec.em™3.
[NO,], ~ 3.3x1016 molec.cm™3.
{co}, ~3.0x1018 molec.em™3,

P < 75 torr.

OH + (CHa)ZCHONOZ -+ products
Hydroxyl + Nitric acid l-methylethyl ester
(Isopropyl nitrate)
82 ATK/ASC5 1) RL 209

S CH + [:::] =+ products.

82 ATK/ASCS 1) RN 299
1, Photolysis of CH30NO/NO/Isopropyl nitrate.

[CH;ONO), = (0.9-7.1)x101% molec.cm™3.

[Alkyl nitrate] = 2.4x1013 molec.em™3.

OH + CH=CC=CH —+ CH=CCH=C=0 + H
Hydroxyl + 1,3-Butadiyne

82 BIT/HOW ES 1700-1900

CgHg/O2/Ar flame. P = 20 torr.

OH + CH,=CHCH=CH, -+ productg
Hydroxyl + 1,3-Butadiene
76 LLO/DAR2 RL 305
kpog:OH + CH3CH,CH,CHy - products.
76 LLO/DAR2 RN 305
77 ATK/PER3 EX 299-424
77 ATK/PER3 EX 299
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1.58(13)

(1.56+0.32)(12)

(2.4x0.6)(-2)

(1.0820.30)(11)

(5.0%2.0)(12)

2.58(1)

(4.64x0.93)(13)
8.73(12)
(4.13+0.42)(13)

0

~252%151 2

2/2

2/2

-468+151 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
OH + 083CHZCH=CHZ -+ HZO + C53CHCBPCBZ (a)
-+ CH3CH,CH(OH)CH, (b)
- CH3CH,CHCH,0H (c)
- any other products (d)
Hydroxyl + 1-Butene
82 BIE/HAR 1) RL 298 (2.0%0.6)(-1) 2/2
Kof(ky + ky + k).
82 BIE/HAR 1) EX 298 (1.81+0.24)(13) 2
k, + ky + kg
1) Discharge-flow. OH generated by reacting H
with NO,. [OH], = (0.2-2.0)x10%% molec.cm™>.
P(Total) ~ 2 torr.
71 MOR/NIK2 RL 300 2.4 2/2
koverall' k of: OH + CH3CH=CH, - products.
75 ATK/PIT 2) EX 297-425 4.58(12) -468+151 2
75 ATK/PIT 2) EX 298 (2.13+£0.22)(13) 2
2
) koverall‘
75 PAS/CAR EX 300 (9.03£0.60)(12) 2
koverall' Expressed as nk.
(n = stoichiometric factor.)
76 WU/JAP RL 303 5.2(-1) 2/2
koverall' Cylindrical Pyrex Reactor.
kpegr: OH + cis-CH3CH=CHCH4 -+ products.
P = 760 torr.
77 DAV 3) EX 288 (1.78%£0.11)(13) 2
koverall' M = He. P(He) = 3 torr.
77 DAV 3) EX 298 (1.77+0.08)(13) 2
koverall' M = He. P(He) = 200 torr.
78 PIT/ATK 3) EX 288 (2.13+0.22)(13) 2
koverall: P ~ (15-650) torr.
78 RAV/WAG 3) EX 298 (1.78+0.11)(13) 2
koverall' M = He. P(He) = 3 torr.
78 RAV/WAG 3) FX 298 (1.77%0.08) (13) 2
koverall: M = He. P(He) = 20 torr.
79 NIP/PAR 3) EX 297 (2.01+0.15)(13) 2
koverall'
3y Flash-photolysis. Resonance-fluorescence.
OH + cis—C33CH=CHC83 -+ products
Hydroxyl + 2-Butene, (Z)-
71 MOR/NIK2 RL 300 3.6 2/2

kpgs: OH + CH3CH=CH2 - products.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(zef) B-B(ref) units factor
75 ATK/PIT EX 287~425 6.26(12) 0 -488x151 2
75 ATK/PIT EX 298 (3.2310.325(13) 2
76 LLO/DAR2 RL 305 2.18(1) 2/2
ko OH + CH3CH,CH,CHy ~ products.
76 LLO/DAR2 RN 305 (3.92x0.80)(13) 2
76 WIN/LLO RL 305 1.22 2/2
kpof: OH + (CHz),C=CH, - products. _
76 WIN/LLO RN 305 (3.72+0.56)(13) 2
77 DAV 1) EX 298 (2.600.24)(13) 2
M = He. P(He) = 3 torr.
77 DAV 1) EX 298 (2.570.15)(13) 2
M = He. P(He) = 20 torr.
1) Flash-photolysis. Resonance-fluorescence.
78 PIT/ATK RN 298 (3.9120.78)(13) 2
Propene/Air irradiation.
P(Total) = 1 atm.
78 PIT/ATK EX 298 (3.2340.33)(13) 2
Flash-photolysis. Resonance-fluorescence.
P ~ (15-650) torr.
78 RAV/WAG 2) EX 298 (2.60+0.24)(13) 2
M = He. P(He) = 3 torr.
78 RAV/WAG 2) EX 298 (2.57+0.15) (13) 2
M = He. P(He) = 20 torr.
2) Flash-photolysis. Resonance-fluorescence.
O + trans—CBacﬂ=CHCHa -+ products
Hydroxyl + 2-Butene, (E)- i
71 MOR/NIK2 RL 300 4.2 Z/é \
ko gt OH + CH4CH4CHy - products.
75 ATK/PIT EX 287-425 6.74(12) 0 -549+151 2
75 ATK/PIT EX 298 (4.2120.42)(13)
75 COX RN 300 (6.38x1.683)(13)
k expressed as ok
with ¢ ~ 1.7
75 PAS/CAR EX 300 (7.23£6.02)(12) 2
k expressed as nk.
(n = stoichiometric factor.)
76 WU/JAP RL 303 1.3 2/2
kpog: OH + ¢is-CH;CH=CHCH; - products.
P = 760 torr.
78 PIT/ATK EX 288 (4.2120.42)(13) 2

Propene/air irradiation.

P(Total) = 760 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) units factor

OH + (CH3),C=CH, ~+ H,0 + CH,=C(CH3)CH, (a)
-+ (CH3),C(OH)CH,, (b)
nd (CH3)ZCCHZOH (c)
Hydroxyl + 1~Propene, 2-methyl-

78 BAK/BAL 1) ES 753 2.9(13) 2
ka' Possibly an upper-limit.

78 BAK/BAL 1) RL 753 3.7 2/2
(ky, + k) /k,.

78 BAK/BAL 1) ES 753 7.8(12) 2 2.0
ky + k.

1) Oxidation in aged boric-acid-coated vessels.
P(Total) = (490-505) torr.

71 MOR/NIK2 RL 300 3.8 2/2
koverall/kref'
kref: OH + CHSCH=CH2 -+ products.

75 ATK/PIT 2) EX 297-425 5.54(12) 0 -503+151 2

75 ATK/PIT 2) EX 298 (3.05+0.31)(13) 2

2

) koverall‘

76 WU/JAP RL 303 8.2(-1) 2/2
koverall/kref' P = 760 torr.
kpef: OH + cis—CHBCH=CHCH3 -+ products.

78 PIT/ATK EX 298 (3.05£0.31)(13) 2
koverall- Flash-photolysis.

Resonance-fluorescence. P ~ (15-650) torr.

of+ [[] +mpo+ D'

Bydroxyl + Cyclobutane
74 GOR/vOL 1) RL 298 8.47 2/2
74 GOR/VOL 1) RN 298 7.83(11) 2
1 Uncorrected for n-Butane impurity.
74 GOR/VOL RN 288 (7.23+1.81)(11 2

Corrected for n-Butane impurity.

OH + CH3CH,CH,CHy - Hy0 + CH4CH,CH,CH, (a)
-+ Hy0 + CH3CH,CHCHy3 (b)
Hydroxyl + Butane
71 BAK/BAL RL 753 5.25 2/2
ko/kpge- Kpgg: OH + Hy + H,0 + H. Estimated
ratio per primary CH bond.
79 BAL/WAL1 RL 753-773 1.28 0 -1070 2/2
ka/kref' kref: OR + Hy = HZO + H. A and B

recalculated from a given empirical formula.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
71 BAK/BAL RL 753 1.175(1) 2/2
kp/Kpog- ki egt OH + Hy =+ HyO + H. Estimated
ratio per secondary CH bond.
79 BAL/WAL1 ] RL 753-773 6.92(-1) 0 -1820 2/2
kp/Kpoe. Kpeg: OH + Hy = B,0 + H.
A and B recalculated from given empirical
formula.
71 BAK/BAL ‘RL 753 (3.40£0.34)(1) 2/2
(ka + kb)/kref‘ kre£: OH + Hz d HzO + H.
71 MOR/NIK2 RL 300 2.4(-1) 2/2
(ko + k) /kpog- k of: OH + CHaCH=CH, - products.
74 GOR/VOL RL 298 1.94(1) 2/2
(ko + ky)/kpge. Kpoe: OH + CO = H + CO,.
75 CAM/HAN1 RL 292 (1.4820.09)(1) 2/2
(kg + kp/kpgs. kpgp: OH + CO = H + CO,
75 HUC/BOO RL 653 (1.54x0.13) 2/2
(kg + kp)/kpgg-
kpgs: OH + CHCH,CHy ~+ Hy0 + CHyCH,CH, (C)
- Hzo + (CHa)zCH (d)
82 ATK/ASC2 1) RL 299 (4.5320.07)(-1) 2/2
(kg + kpd/kpas-
kpop: OH + CH3(CH,) ,CH3 ~ products.
82 Ark/ascz 1) RL 299 (3.4120,02)(-1) 2/2
(kg + kp)/kpeg.
ki of: OH + [:::] -+ products.
73 GOR 2) EX 298 (1.97+0.05)(12) 2
73 STU2 2) EX 298 (1.42+0.21)(12) 2
74 GOR/VOL %) RN 298 (1.75%0.42)(12) 2
75 GOR/MUL1 2) EX 298 (2.5410.1)(12) 2
M= Ar (710 torr.) + Hy0 (10 torr.)
+ C,Hyg (0.54-2.46 torr.)
75 GOR/MUL1 2) EX 381 (2.5$0.1)(12) 2
P = (0.5-188) torr. In an atmosphere
of water vapor.
75 GOR/MUL1 ?) EX 416 (3.0£0.1)(12) 2
P = (0.5-198) torr. In an atmosphere
of water vapor.
76 PER/ATK2 2) EX 297-420 1.06(13) 0 5591151 2
76 PER/ATK2 2) EX 207 (1.6420,16)(12)
80 PAR/NIP 2) EX 207 (1.610.13)(12)

Flash~photolysis. Resonance-absorption.

253



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A Xk err.

units factor

82 ATK/AsC2 1) 2) SE 209
Mean of four previously reported k'’s.
1) 0530N0/N0/C33CH2CHZCH3/Cyclohexane (or Hexane)
photolysis.
[CH30N01, = (9.5-3.5)x1014 molec.cm™3.
[Butane] = (1.2-2.4)x1013 molec.cm™3,
P(Total) = 735 torr.
82 AUD/BAUL 2) EX 295
Static system.
OH generated by the chain reaction:
H,0, + NO, + CO.
P < 75 torr.[CO), ~ 3.0x1018 molec.cm™3,
(Butane] < 3.6x1017 molec.cm™3.
{8,051, ~ 9.0x101% molec.cm™3.
[NOpl, ~ 3.3x1016 molec.cm™3.
2) Kk, + Ky,

OH + CD3CD,CD,CD3 ~+ BDO + CD3CD,CD,CD, (a)
= HDO + CD4CD,CDCDy (b)
Rydroxyl + Butane-dlo
80 PAR/NIP EX 297
ky + k.
Flash-photolysis. Resonance-absorption.

OD + CH5CH,CH,CH, - HDO + CH4CH,CH,CH, (a)
- HDO + CH,CH,CHCH3 (b)
Hydroxyl-d + Butane
80 PAR/NIP EX 297
k, + kb.
Flash-photolysis. Resonance-absorption.

0D + CD3CD,CD,CD3 =+ Dy0 + CD5CD,CD,CD, (a)
= Dy0 + CD4CD,CDCD5  (b)
Bydroxyl-d + Butene-d;,
80 PAR/NIP EX 297
kg + k.
Flash-photolysis. Resonance-absorption.

OH + (m3)3cﬂ - Bzo + (ma)sc (a)
- Bzo + (cﬂa)zcmz )
Hydroxyl + Propane, 2-methyl-

71 BAK/BAL CO 298-753

k,. Rate constant per tertiary CH bond.
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1.55(12)

(1.63x0.16)(12)

(4.2020.41)(11)

(1.66+0.13)(12)

(4.84+0.38)(11)

3.3(13)

0

1203

2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A Kk err.
type A,A/A(ref) B-B(ref) units factor
71 BAK/BAL RL 753 1.525(1) 2/2

kylkpor. kpgs: OH + Hy » H,0 + H.
Estimated ratio per tertiary CH bond.

72 GOR/VOL RL 298 (2.33+0.07)(1) 2/2
ko/kyogf: kpge: OH + CO + H + CO,

72 GOR/VOL RN 288 (2.11+0.48)(12) 2
k,. Similar data in 72 VOL/GOR and 73 GOR.

78 DAR/ATK co 300 1.26(12) 2

k,. Irradiation technique. Computed from an
empirical formula,

79 BAL/WAL1 1) RL 753-773 2.73(-1) 0 ~2060 2/2
ko/kKpop. A and B recalculated from a given
empirical formula. ko OH + Hy = H,0 + H,

81 BAL/WALZ 1) ES 300-1500 2.57(12) 0 271186 2 1.2
k,.

1) oxidatien of 2,2,3-Trimethylbutane in Hy/O,

mixtures in aged boric-acid-coated vessels.
Gas-chromatography. P(Total) = 500 torr.
P(2,2,3~Trimethylbutane) = 5 torr.

71 BAK/BAL RL 753 5.25 2/2
ky/kKpgr. Kpge: OH + Hy - Hy0 + H.
Estimated ratio per primary CH bond.

78 DAR/ATK co 300 3.5(11) 2
ky,. Irradiaton technique. Computed from an
empirical formula.

79 BAL/WAL1 RL 753-773 1.93 0 =1070 2/2
ky/kygg. A and B recalculated from an empirical
formula. K,o¢: OH + Hy + HyO + H.

71 BAK/BAL RL 753 (3.10£0.31) (1) 2/2
(ko + kp)/k gp. Kypqp: OH + Hy = Hy0 + H.
75 HUC/BOO RL 653 (1.2820.07) 2/2

(ky + kb)/kret'
Kpof: OH + CHaCHoCHy ~ Hy0 + (CHy),CH (c)
= Hy0 + CHyCH,CH, (d)
76 WU/JAP RL 303 4.0(-2) 2/2
(k, * k) /kpqs. Pyrex Reactor. P = 760 torr.
k“f: OH + cis-CH,CH=CHCHy + products.
78 BUT/SOL RN 305 (9.58+1.08)(11) 2
k, t k. Quartz reactor. H;0p photolysis.
Gas-chromatography.
P(0, + N;) >100 torr.
78 DAR/ATK EX 300 (1.53£0.03)(12) 2
k, + ky. Irradiation technique.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

hoactian, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A,A/A(ref)

Bl
B-B(ref)

k,A k err.

units factor

OH + Qiiz7‘ - ptoéucts

Hydroxy1'+ Puran
82 LEE/TAN
Discharge-flow. Resonance-fluorescence.
OH generated by reacting H with NO,.

OH + CH3CB~CHCHO - products
Hydroxyl + 2-Butenal (Crotonaldehyde)
81 KER/SHE 1)
kpos: OH + CHy=CHp - products.
81 KER/SHE !)
1, Photolysis of HONO/Synthetic air mixtures
containing low concentrations of

Ethene and aldehyde.

OH + CH,C(0)CH=CH, -+ products
Hydroxyl + 3-Buten-2-one
80 COX/DER1
HONO photosensitized oxidation in synthetic air.
Gas-chromatography. Same data given in 80 COX.
[NO] = NO,] = (0.3-3.0) ppm.
[HONO] = (3-20) ppm.
82 KLE/HAR
M = Ar. OH generated by photolysis of water
vapor. Flash-photolysis. Resonance-fluorescence.
P(Total) = 50 torr.

OH + CH,=C(CH5)CHO — products
Hydroxyl + 2-Propenal, 2-methyl- (Methacrolein)
82 KLE/HAR
M = Ar. OH generated by Photolysis of Water
vapor. Flash-photolysis. Resonance~fluorescence.
P(Total) = 50 torr.

OH + CHyCH,CH,CHO + Hy0 + CHaCH,CH,CO (a)
~ B0 + CHyCH,CECHO (b)
< Hy0 + CH,CHCH,CHO (c)
~ Hy0 + CH,CH,CH,CHO (d)
Hydroxyl+ Butanal
81 AUD/BAU 1)
(ko + Ky + X + kgd/kpgp.
kpof: OH + CH3CHO - products.

EX 295

RL 298

RN 288

RN 300

EX 297-424

EX 287-424

RL 298

256

(6.32£0.48)(13)

(4.1240,80)

(1.99+0.36)(13)

8.43(12)

2.32(12)

1.07(13)

(1.62+0.20)

0

-456£73

~175+52

2/2

2

2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err,
type A A/A(ref) B-B(ref) wunits factor
81 AUD/BAU 1) RN 298 (1.52%0.18)(13) 2
ky, + ky + k. + ky.
1 Linear, boric-acid-coated flow tube.
Gas-chromatography. Channel (a) is predominant.
P(Total) = 299 torr.
81 KER/SHE 2) RL 298 (2.960.07) 2/2
ko of: OH + CHpy=CH, - products.
81 KER/SHE 2 EX 298 (1.45%0.06)(13) 2
2) Photolysis of HONO/Synthetic air mixtures
containing low concentrations of
Ethene and aldehyde.
OH + (CH3),CHCHO -+ H,0 + (CH4),CHCO (a)
- 520 + (CH3)ZCHCHO (b)
~ H,0 + CH,CH(CH;)CHCHO (c)
Hydroxyl + Propanal, 2-methyl-
79 BAL/CLE RL 713 (7.0£1.00(-1) 2
kb/ka‘ Oxidation in an aged boric-acid-coated
vessel. P(Total) = 60 torr.
81 AUD/BAU 1) RL 298 (1.12%0.13) 2/2
(ka + kb + kc)/kref'
kref: OH + CH;CHO -+ products.
81 AUD/BAU 1) . RN 298 (1.05%£0.12)(13) 2
ky + ky + k.
1 Linear, boric-acid-coated flow tube.
Gas-chromatography. Channel (a) is predominant.
P(Total) = 299 torr.
81 KER/SHE 2) RL 298 (3.40%0.66) 2/2
(ka + kb + kc)/kref'
k.og: OH + CHy=CH, - products.
81 KER/SHE 2) RN 298 (1.63+0.06)(13) 2
ko + ky + k.
2) HONO/Synthetic air/Ethene/aldehyde photolysis.
OH + CH3C(O)CH,CHy -+ products
Hydroxyl + 2-Butanone
76 WIN/LLO RL 305 7.0(-2) 2/2
kref: OH + (CH4),C=CH, = products.
76 WIN/LLO RN 305 (2.00.6)(12) 2
80 COX/DER1 RN 300 1.57¢12) 2

HONO photosensitized oxidation in synthetic air.
Gas chromatography. Same data given in 80 COX.

[NO] = NO,] = (0.3-3.0) ppm. [HONQO] = (3-20) ppm.
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4. Teble of Chemical Xinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data

type

T/K

k,k/k(ref),
A,A/A(ref)

BI
B-B(ref)

k,A k err.

units factor

81 COX/PAT 1) RL 296

kpog: OH + CHp=CH, + products.

81 COX/PAT 1) RN 286

1) Photolysis of HONO diluted N,/O, mixtures,

in presence of Butane. P = 760 torr.

Od + CH3CH,CB,COOH ~+ products
Hydroxyl + Butanoic acid

82 ZET/STU EX 288

Pulsed vacuum UV-Photolysis of B,0, Ar and Buta-
noic acid mixtures, Resonance-fluorescence.
P(Ar) = (30-300) torr. P(Hp0) = (0.04-0.1) torr.

OH + CHyC(O)OCH,CHy -+ products
Bydroxyl + Acetic acid ethyl ester (Ethyl acetate)
78 CAM/PAR ‘ EX
Reaction of ester vapor with OH. Vacuum system.
OH generated by reaction of a H,0,/NO,/CO mixture.
P(Total) = 100 torr. P(NOp) = 2.1 torr.

O + CH5CH,C(0)OCH, + products
Hydroxyl + Propanoic acid methyl ester
78 CAM/PAR EX
Reaction of ester vapor with OH., Vacuum system.
OH generated by reaction of a HZOZINOZICO mixture.
P(Total) = 100 torr. P(NO,) = 2.1 torr.

o)

OH + { ] -~ products

Hydroxyl + Furan, tetrahydro-

77 WIN/LLO RL
kr.fz OH + (CH3),C=CH, < products.

77 WIN/LLO

78 RAV/DAV 1) _
M = He. P(He) = 20 torr.

78 RAV/DAV 1) EX
M = He. P(He) = 200 torr.

I

1) Flash-photolysis. Resonance-fluorescence.

OH + cnscnzcazcnzoa - products
Bydroxyl + 1~Butanol

292

292

305

305
298

288

76 CAM/MCL EX 282

258

(0.11x0.01)

(5.30+0.54)(11)

(1.08+0.10)(12)

(1.16+0,13)(12)

(1.7£0.6)(11)

2.9(-1)

(8.8+1.8)(12)
(8.82+0.96)(12)

(9.58+2.35)(12)

(4.120.6)(12)

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

08 + (CH3CH,),0 - products
Hydroxyl + Ethane, 1,1’-oxybis-
76 LLO/DAR1
kp.gf: OH + (CH3),C=CH, - products.
76 LLO/DAR1

OH + (CH3)3CO0H -+ products
Hydroxyl + Hydroperoxide, 1,1-dimethylethyl-
78 ANA/SMI2

Flash-photolysis of (CH3)3CO00H/H,0 mixtures.

[(CHz)3COOH] = (0.8-2.0)x1015 molec.cm?.
[HZOI = ~1.5x1016 molec.cma.

S.
OH + ﬂ\ /7 -+ products

Hydroxyl + Thiophene
82 LEE/TAN
Discharge-flow. Resonance-fluorescence.

OH generated by reacting H with NO,.

OH + CH3CHZC32CHZONO - products

Hydroxyl + Nitrous acid butyl ester (n-Butyl nitrite)

82 AUD/BAU1
Static system. OH generated by the chain
reaction:

H,0, + NO, + CO.

P < 75 torr. [COJ, ~ 3.0x1018 molec.cm™3.
[CH3(CH,)30NO] ;< 3.6x1017 molec.cm™3.
(0,1, ~ 9.0x1015 molec.em™.
(NOp1, ~ 3.3x1026 molec.em™3.

OH + CH5CH,CH(CH5)ONO -+ products
Hydroxyl + Nitrous acid l-methylpropyl ester
(s-Butyl nitrite)
82 AUD/BAUl
Static system. OH generated by the chain
reaction:
Hy0, + No, + CO.
[CHyCH,CH(CH)ONO] , <3.6x107 molec.cm™3,
P <75 torr. [COJ, ~3.0x10%® molec.cm™3.
(2,051, ~9.0x101% molec.cm™3.
[NO,1, ~ 3.3x10'€ molec.cm™3.

RL 305

RN 305

EX 298

EX 295

EX 285

EX 295

259

1.85(-1)

(5.6£1.1)(12)

(1.81+0.48)(12)

(2.87x0.38)(13)

(3.41£1.48)(12)

(3.89x0.58)(12)

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k., k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

OH + (CHj),CHCH,ONO ~ products
Bydroxyl + Nitrous acid 2-methylpropyl ester

(iso-Butyl nitrite)

82 AUD/BAU1 EX 295

Static system. OH generated by the chain
reaction: Hay0, + NO, + CO.

P < 75 torr. [CO], ~ 3.0x108 molec.cm™3.
[ (CH3),CHCH,ONO], < 3.6x1017 molec.cm™3.
[;051, ~ 9.0x1015 molec.cm™3.

[NO,], ~ 3.3x1016 molec.cm™3.

OH + (CHy)3CONO ~+ products
Hydroxyl + Nitrous acid 1,1-dimethylethyl ester

(t-Butyl nitrite)

82 AUD/BAU1 EX 285

Static system. OH generated by the chain
reaction: Hy0, + NO, + CO.

P < 75 torr. [COl, ~ 3.0x10® molec.cm™3.
[(CH3)3CONO], < 3.6x1017 molec.cm™3.
[H,0,1, ~ 9.0x1013 molec.cm™3.

[NOp], ~ 3.3x1026 molec.em™.

O + CH5CH,CH,CH,ONO, - products
Hydroxyl + Nitric acid butyl ester (n-Butyl nitrate)
82 ATK/ASC5 1)

Kpef: OH + [:::] = products.
82 ATK/AsCs 1)
1) CHyONO/NO/n-Butyl nitrate photolysis.

[CH30NO], = (0.9-7.1)x10%% molec.cm™3.
[n-Butyl nitrate] = 2.4x1013 molec.cm™?.

RL 289

RN 298

od + CBscHzCB(Cﬂs)ONOz - products
Hydroxyl + Nitric acid l-methylpropyl ester

(s-Butyl nitrate)
82 ATK/ASCS 1)

Kpaf® OH + [:::] -+ products.
82 ATK/ASC5 1)

1,

RL 299

RN 299
CH30N0/N0/s-Butyl nitrate photolysis.

[CHyONO), = (0.9-7.1)x10** molec.em™3,
[s-Butyl nitrate] = 2.4x1013 molec.cm™3.

260

(3.4720.52)(12)

(9.1£1,5)(11)

(1.8710.14)(-1)

(8.55x0.66) (11)

(8.1£1.3)(-2)

(4.15%0.60)(11)

272,

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A ,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

OH + (CH4CH,),NOH ~+ H,0 + [C,H,(RO]

Hydroxyl + Ethanamine, N-ethyl-N-hydroxy-
77 GOR/LII

Electron pulse. P(Total) = 760 torr.

OH + CH,=C(CH;)CH=CH, -~ products
Hydroxyl + 1,3-Butadiene~, 2-methyl- (Isoprene)
80 COX/DER1
HONO photosensitized oxidation in synthetic air,
Gas-chromatography. Same data given on 80 COX.
[NO) = NO,;] = (0.3-3.0) ppm.
[HONO] = (3-20) ppm.
82 ATK/ASC2 1)
k.gog: OH + CHyCH=CH, - products.
82 ATK/ASC2 1)
1y CH50NO/NO/Isoprene/Propene photolysis.
[CH;ONO), = (9.5-3.5)x10%4 molec.cm™3.
{Isoprene] = (1.2-2.4)x10%3 molec.cm™3.
P(Total) = 735 torr.
82 KLE/HAR
OB generated by flash-photolysis of Hy0 in Ar.

Resonanca-fluo}escence. P(Total) = 50 torr.

OH + CHyCH,CH,CE=CH, - H,0 + CH3CH,CHCH~CH, (a)
- CH,CH,CH,CH(OH)CH, (b)
- CH3CH,CH,,CHCH,0H (c)
Hydroxyl + 1-Pentens
82 BIE/HAR 1)
ko/(k, + ky + k).
82 BIE/HAR 1)
ko/(k, + ky, + k). P(Total) ~ 2 torr.(Ar)
82 BIE/HAR 1)
ka/(ka + kb + kc)' P(Total) = 50 torr.(Ar)
1) Discharge~flow. OH generated by reacting H
with NO,. [OHI, = (0.2-2.0)x102 molec.cm™3.
71 MOR/NIK2
koverall‘
76 WU/JAP
koverall' Pyrex Reactor. P = 760 torr.
kpeos: OH + cis-CH5CH=CHCH5 - products.
79 NIP/PAR

k.o¢: CH3CH=CH, + OH -+ products.

Koverall- Flash-photolysis.

Resonance-fluorescence.

EX

EX

308

300

299

299

297~424

298

298

298

300

303

297

261

6.1(13)

4.46(13)

(3.81%0.17)

(5.78+0.20)(13)

1.42(13)

(1.3+0.5)(-1)

(1.75£0.24)(13)

(1.73+0.08)(13)

5.6(~1)

(2.39%0.23)(13)

0

-409+27

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

/K

kl
A,

k/k(ref),
A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

OH + CHyCH,CB=CHCH; - products
Hydroxyl + 2-Pentene (Unspecified form)
71 MOR/NIK2
ki og: OH + CH4CH=CH, -+ products.

OH + cis-CH;CH,CB=CHCH; -~ products
Hydroxyl + 2-Pentene, (Z)-
76 WU/JAP
Cylindrical Pyrex Reactor. P = 760 torr.
kpop: OH + cis-CHyCH=CHCH; - products.

OH + CH3CH,C(CB3)~CH, ~+ products
Hydroxyl + 1-Butene, 2-methyl-
71 MOR/NIK2
kpof: OH + CHyCH=CH, -+ products.
76 WU/JAP
Cylindrical Pyrex Reactor. P = 760 torr,
kref: OH + cis-CHacH-CHCHa - products.

ol + (CH3),CHCH=CH, - products
Hydroxyl + 1-Butene, 3-methyl-
77 ATK/PER3
77 ATK/PER3

Of + (CHy),C=CHCH4 - products
Hydroxyl + 2-Butene, 2-methyl-
71 MOR/NIK2
koot OH + CH5CH=CH, = products.
76 ATK/PER1
76 ATK/PER1
78 ATK/PIT2
Flash-photolysis. NO, chemiluminescence.
78 PIT/ATK

Flash-photolysis. Resonance-fluorescence.

P ~ (15-650) torr.
82 ATK/Asc2 1)

kof: OH + CH5CH=CH, - products.
82 ATK/ASc2 1)

[CH0NOI , = (9.5-3.5)x10%* molec.cm™3,
P(Total) = 735 torr.

CH50NO/NO/2-Methyl-2-butene/Propane photolysis.
[2-Methyl-2-butene) = (1.2-2.4)x1013 molec.cm 3,

R

RgR

300

303

300

303

299~424
299

300

297-425

298

299-441

298

299

299

262

3.
.87£0.19)(13)

2.
(4.
1.

(4.

3.

(5.

15(12)

217(13)
70+£0.48)(13)
15(13)

70+0.54)(13)

43+0.13)

20+0.20)(13)

-533+151

-226+201

-450+15 1

2/2

2/2

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

/K

k,k/k(ref),
A,A/A(ref)

B, k,A k err.
B-B(ref) units factor

OH + O -+ products

Hydroxyl + Cyclopentane
82 ATK/ASC2 1)

k:ef: OH + CH3(CH2)ACH3 = products.

82 ATK/AscC2 1)

1) CH,0NO/NO/Cyclohexane/Cyclopentane photolysis.

[Cyclopentane] = (1.2-2.4)x1013 molec.om™3.
[CH40NO1, = (9.5-3.5)x101% molec.cm™.
P(Total) = 735 torr.

OH + CHZCH,CH,CH,CH; - H,0 + CH3CH,CH,CH,CH, (a)

-+ H,0 + CH,CH,CH,CHCH. (b)
2 [ D a3 3

Hydroxyl + Pentane

78

79

78

79

78

78

76

78

80

DAR/ATK

ka' Irradiation technique.
Computed from an empirical formula.
BAL/WAL1

ka/kref' A and B recalculated from a given

empirical formula. k  p: OH + Hy » Hy,0 + H.

DAR/ATK

k. Irradiation technique. Computed from an
empirical formula.

BAL/WAL1

kp/kpor. A and B recalculated from a given

empirical formula. kpor: OH + Hy » Hy0 + H.

DAR/ATK

k.. Irradiation technique. Computed from an
empirical formula.

BAL /WAL1

kc/kref' A and B recalculated from a given

empirical formula. krefz OH + Hz ~ Hy0 + H.

WU/JAP

k, + kp + k.

Cylindrical Pyrex Reactor.

kpof: OH + cis-CH,CH=CHCH; —+ products.
P = 760 torr.

DAR/ATK

ka + kb + kc'

Irradiation technique.

COX/DER1

RL 2989

RN 288

co

co

co

300

753-773

300

753-773

300

753-773

303

300

300

263

(7.04£0.07)(-1)

(3.21+£0.04)(12)

[

[+

(2.

.35(11)

.28

.40(12)

.92(-1)

.99(11)

L46(-1)

.2(-1)

25+0.08)(12)

.01(12)

2/2

-1070 2/2

-1820 2/2

-1820 2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
ﬁype A,A/A(ref) B-B(ref) wunits factor

k, + k + k.. HONO photosensitized oxidation in
synthetic air. [NO] = NO,] = (0.3-3.0) ppm.
[HONO] = (3-20) ppm. Same data given in 80 COX.

82 ATK/ASC3 1) RL 299 (4.53£0.07)(-1) 2/2
(ky + ky, + kc)/kref'
kpge: OH + CHa(CH2)4053 ~ products.

82 ATK/ASC3 1) RN 209 (2.4920.05)(12) 2
ky + ky + k.

1) Photolysis of CH30N0/N0/Pentane mixtures.
[CH3ONO), = (2.1-4.0)x101% molec.cm™3.
{Pentane] = (1.2-2.4)x1013 molec.cm™2.
P(Total) = 735 torr.

OH + (Cﬂa)zCBCHZCBa -~ H0 + CBZCH(Cﬂa)CHZCH3 (a)
-+ H)0 + (CH3)oCHCH,CH,  (b)
= Hy0 + (CHg),CCH,CH, (d)

Hydroxyl + Butane, 2-methyl- (Isopentane)

78 DAR/ATK 1) cO 300 2.35(11) 2
kg.

78 DAR/ATK 1) Co 300 1.17(¢11) 2
k.

78 DAR/ATK 1) CO 300 6.99(11) 2
k¢.

78 DAR/ATK 1) Co 300 1.26(12) 2
ky-

1, Irradiation. k computed from an empirical
formula.

79 BAL/WAL1 2) RL 753-773 1.28 0 -1070 2/2
ka/kref'

79 BAL/WAL1 2) RL 753-773 6.42(-1) 0 -1070 2/2
kb/kref'

79 BAL/WAL1 2) RL 753-773 3.46(-1) 1} ~1820 2/2
kc/kref'

79 BAL/WAL1 2) RL 753-773 2.73(-1) 0 -2060 2/2
kg/kres-

2) A and B recalculated from a empirical formula.
ki gg: OH + Hy = H,0 + H.

76 LLO/DAR2 RL 305 1.10 2/2
(kg + ky, + ko + kg)/kpgp.
ki.of: OH + CﬂacﬁzCHzCHa = products.

76 LLO/DAR2 RN 305 (2.0x0.4)(12) 2
kﬂ+kb+kc+kd‘

264



4. Teble of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
78 DAR/ATK EX 300 (2.2820.04)(12) 2
k, + k, + k., + ky. Irradiation technique.
80 COX/DER1 RN 300 2.11(12) 2

ko + ky + k. + k4. HONO photosensitized oxidation
in synthetic air. [NO] = [RO,] = (0.3-3.0) ppm.
[HONO] = (3-20) ppm. Same data given in 80 COX.

OH + (CH3),C — Hy0 + (CHy)3CCH,
Hydroxyl + Propane, 2,2-dimethyl- (Neopentane)

71 BAK/BAL 1) RL 753 (1.60%0.16)(1) 2/2
76 BAK/BAL 1) RL 753 (1.0+0,1)(1) 2/2
1) Kpqg: OH + Hy » Hy0 + H.
76 BAK/BAL ES 753 (3.920.4)(12) 2
78 DAR/ATK 1) EX 300 (6.3£1,0)(11)
78 DAR/ATK 1) co 300 4.70(11)
Calculation using an empirical formula.
1y Irradiation technique. )
79 BAL/WAL1 RL 753-773 2.57 0 -1070 2/2
A and B recalculated from a empirical formula.
kpeg: OH + Hy » Hy0 + H.
80 PAR/NIP EX 297 (5.48£0.59)(11) 2
Flash-photolysis. Resonance-absorption.
82 ATK/Asc2 1) RL 299 (1.35%0.07)(-1) 2/2
kpor: OH + CH3(CH3),CH3 ~ products.
82 ATK/AsC2 1) RN 299 (4.64£0.30)(11) 2
1, CH,0NO/NO/Neopentane photolysis.

[Neopentanel = (1.2-2.4)x1013 molec.cem 2.
[CH3ONO], = (9.5-3.5)x101% molec.cm™3.
P(Total) = 735 torr.

OH + CHyCH,CH,CH,CHO + H,0 + CHyCH,CH,CH,CO (a)

- Hy0 + CH4CH,CH,CHCHO (b)
H,0 + CHyCH,CHCH,CHO (c)
H,0 + CH,CHCH,CH,CHO (d)
Hy0 + CH,CH,CH,CH,CHO (e)

$

4

4

Hydroxyl + Pentanal

81 AUD/BAU 1) RL 298 (8.8+1.1)(-1) 2/2
(kg + ky + kg + kg + k) /K gp.
kpgf: OH + CH3CHO -+ products.

81 AUD/BAU 1) RN 298 (8.3£1.0)(12) 2
ka + kb + kc + kd + ke‘

1) Linear, boric-acid-coated flow tube. Channel
(a) is predominant. P(Total) = 299 torr.
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4. Table of Chemical Kinetic Data for Coambustion Chemistry -- Continued

Reaction, Reference Code, Notes

" Data T/K

type

k,k/k(ref), n B, k,A k err.
A,A/A(ref) B-~B(ref) units factor

81 KER/SHE 2)
(ky + ky + Xk, + kq + ko)lkpge-
kpos: OH + CHy=CH, - products.
81 KER/SHE 2)
kg + ky + ko + kg + k.
2) HONO/Synthetic air/Ethene/aldehyde photolysis.

OH + (CH),CHCH,CHO =+ H,0 + (CHy),CHCH,CO (a)
~+ Hy0 + (CH3),CHCHCHO (b)
= Hy0 + (CH3),CCH,CHO  (c)
- H,0 + CH,CH(CH;)CH,CHO (d)

Hydroxyl + Butanal, 3-methyl-

81 AUD/BAU 1)

(ka + kb + kc + kg)/kpos-
kyor: OH + CH3CHO - products.

81 AUD/BAU 1)
ko + &y + ko + ky.

l') Boric-acid-coated flow tube.
Channel (a) is predominant,
P(Total) = 299 torr.

81 KER/SHE 2)

(ka + kb + ke + kd)/kret'
kyof: OH + CHy=CH, - products.

81 KER/SHE 2)
kg + Ky + kg + Ky

2) HONO/Synthetic air/Ethene/aldehyde photolysis.

O + (CH;);CCHO - H,0 + (CHg)3CCO (a)
~ Hy0 + CH,C(CHy),CHO (b)
Hydroxyl + Propanal, 2,2-dimethyl-
81 AUD/BAU 1)
(ky + kb)/kref'
kyog: OH + CHyCHO - products.
81 AUD/BAU 1)
ko + kp.
1) Boric-acid-coated flow tube,
Channel (a) is predominant.
P(Total) = 299 torr.
81 KER/SHE 2)
(ko + ky)/kpge. kpoe: OH + CHy=CH, ~ products.
81 KER/SEE 2)
2) HONO/Synthetic air/Ethene/aldehyde photolysis.

RL 288

RN 298

RL 298

RN 298

RL 298

RN 288

RL 298

RN 298

RL 288

RN 298

266

(3.24%0.49) 2/2

(1.5720.24)(13) 2

(1.18+0.13) 2/2

(1.11£0.12)(13) 2

(3.39+0.10) 2/2

(1.63£0.06)(13) 2

(5.4x0.6)(-1) 2/2

(5.1£0.5)(12) 2

(2.6310.73) 2/2

(1.26+0.36)(13) 2



4. Table of Cbemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data TI/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

O + CH4C(0)CH,CH,CHy — products
Hydroxyl + 2-Pentanone

82 ATK/ASC4 1) RL 299 (6.26£0.18)(~1) 2/2
krer’ OH + O -+ products.
82 ATK/ASC4 1) RN 299 (2.85£0.08)(12) 2

1y CH30NO/NO/2-Pentanone photolysis.
[2-Pentanone] = (1.2-2.4)x101% molec.om™3,
[CHZ0ND), = (0.8-4.0)x101% molec.cm™.
P(Total) = 735 torr.

Hydroxyl + 3-Pentanone

82 ATK/AScs 1) RL 288 (2.452£0.44)(-1) 2/2
k:et‘ OH + O - products.
82 ATK/ASC4 1) RN 298 (1.11£0.20)(12) 2

1) CH3ONO/NO/2-Pentancne photolysis.
[3-Pentanone) = (1.2-2,4)x101% molec.em™3.
[CHyONO], = (0.8-4.0)x20%% molec.om™3.
P(Total) = 735 torr.

OH + CH;C(0)OCH,CH,CH; ~ products
Hydroxyl + Acetic acid propyl ester (n-Propyl nitrate)

77 WIN/LLO RL 305 8.5(-2) 2/2
kret’ OH + (Cua)zc*:az - products.
77 WIN/LLO RN 305 (2.6£0.5)(12) 2

OH + CH3CH,C(0)OCH,CHy < products
Hydroxyl + Propanoic acid ethyl ester
78 CAM/PAR EX 292 (1.0620.15)(12) 2
Reaction of ester vapor with OH in Pyrex
vessel with vacuum system, OH generated
by the reaction of a Hy05 /R0, /CO mixture.
P(Total) = 100 torr.

OH + CH4CH,CH,CH(CH3)ORO, = products
Bydroxyl + 2-Pentanol nitrate
82 ATK/ASCS 1, RL 299 (2.47+0,16)(-1) 2/2

kpof: OH + O =+ products.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K
type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

82 ATK/AsCs 1) RN 209
1) CH30NO/NO/2-Pentanol nitrate photolysis.

[CH40NO], = (0.9-7.1)x101* molec.cm™3.

[Alkyl nitrate]) = 2.4x1013 molec.em™,

OoH + (cnacnz)zcmnoz - products
HBydroxyl + 3-Pentanol nitrate
82 ATK/ASC5 1) RL 298

| OH + O - products.

82 ATK/ASCS 1) RN 299
1) CH3ONO/NO/3-Pentanol nitrate photolysis.

[CH,ONO], = (0.9-7.1)x101*% molec.cm™3.

[Alkyl nitrate] = 2.4x1013 molec.cm™3.

OH + - products
Hydroxyl + Cyclohexene

76 DAR/WIN RL 305
kyez: OH + (CH3),C=CH, + products.

76 DAR/WIN RN 305

76 WU/JAP RL 303
Cylindrical Pyrex Reactor.
kpof: OH + cis-CH3CH=CHCH3 - products.

P = 760 torr.

80 COX/DER1 RN 298
HONO photosensitized oxidation in synthetic air.
Gas-chromatography. Same data given in 80 COX.

[NO] = NO,] = (0.3-3.0) ppm.
[HONO] = (3-20) ppm.

OH + cuacazcnzcnzca-cnz -+ products
Hydroxyl + 1l-Hexene
76 WU/JAP RL 303
Cylindrical Pyrex Reactor.
kpoe: OH + cis-CH3CH=CHCH3 - products.
P = 760 torr.

o + (Cﬂa)3CCH-C52 - products
Hydroxyl + 1-Butene, 3,3-dimethyl-
76 WU/JAP . RL 303
Cylindrical Pyrex Reactor.
k.of! OH + cis-CH3Cﬂ-CHCBs =+ products.
P = 760 torr.

268

(1.1320.07)(12)

(1.48+0.26)(-1)

(6.81£1.20)(11)

1.53

(4.7£0.9)(13)
1.2

3.73(13)

6.0(-1)

5.2(-1)

2/2

2/2

2/2

2/2

2/2



4. Teble of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

OH + (CH3),C-C(CH3), - products
Hydroxyl + 2-Butene, 2,3-dimethyl-
71 MOR/NIK2 RL 300 8.0 2/2
kyaf: OH + CH3CH=CH, -+ products,
77 DAV 1)
78 RAV/WAG 1)

298 (3.42+0.07)(13)
298 (3.43+0.08)(13) 2

B

1, M = He. Flash-photolysis.
Resonance-fluorescence. P(He) = 20 torr.
82 ATK/ASC2 2) RL 299 (4.2820.21) 2/2
ko OH + 053CH=CHZ -+ products. »
82 ATK/ASC2 2) RN 299 (6.50£0.36)(13) 2
2) CHz0NO/NO/2,3-Dimethyl-2-butene/Propene
photolysis,
[(CH3),C=C(CHg)5] = (1.2-2.4)x10%3 molec.cm™3.
[CH50NO], = (9.5-3.5)x10%% molec.om™3.
P(Total) = 735 torr. -

OH + O = products

Hydroxyl + Cyclohexane
74 GOR/VOL
74 GOR/VOL
76 WU/JAP
Cylindrical Pyrex Reactor.
ko og: OH + cis-CHCH=CHCH, - products.
P = 760 torr.

298 4.48(1) 2/2
298 (4.04x0.90)(12) 2
303 1.2¢-1) 2/2

(SRR

82 ATK/ASC2 1) RL 299 (1.32x0.04) 2/2
kpof: OH + CH3(CH,)CH3) = products.

82 ATK/AsC2 1) RN 288 (4.53£0.16) 2

CHaoNOINO/Cyclohexane/Hexana photolysis.

[Cyclohexane] = (1.2-2.4)x1013 molec.em™S.

[CH;ONO], = (9.5-3.5)x101% molec.cm™3.

P(Total) = 735 torr.

OH + CHy(CH,),CHy -+ H,0 + CHy(CH,),CH, (a)
~ By0 + CHy(CH,)CECH, (b)
~ H,0 + CHy(CH,),CH(CH,),CHy (c)
Hydroxyl + Hexane
76 LLO/DAR2 RL 305 2.09 2/2
Ra * kb + ) /kpog-
kpof: OH + CH3CH;CH,CHy + products.
76 caM/McL 1) EX 292 (3.30.2)(12)
76 LLO/DAR2 1) RN 305 (3.8£0.8)(12)

269



4. Table of Chemical Kinetic

Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref), n B, k,A k err.
A,A/A(ref) B-B(ref) wunits factor

76 Wu/JAP 1)
Cylindrical Pyrex Reactor.
krgf: OH + cis-CH4CH=CHCH4 - products.
P = 760 torr.

82 ATK/Asc2 1)
CHaoNOINOIHexane photolysis.
[CHONOl, = (9.5-3.5)x101% molec.em™3,
{Hexane] = (1.2-2.4)x101% molec.cm™3.
P(Total) = 735 torr.

1) ka + kb + k.

O + (CHy)pCHCH,CH,CHy ~+ Hp0 + (CHg);CHCH,CH,CH,
~ Hy0 + (CHy),CHCH,CH,CHy
= By0 + (CHy),CHCHCH,CHy
* 8,0 + (CHy);CCH,CH,CHy
= H,0 + CH,CH(CH,)CH,CH,CH,

Hydroxyl + Pentane, 2-methyl-.

76 LLO/DAR2
(kg + ky + ko + kg + ko) /Rpgp.
k.o OH + CH3CH2CH2053 -+ products.
76 LLO/DAR2 1)
80 COX/DER1 1)
HONO photosensitized oxidation
in synthetic air.
Gas~-chromatography.
[NO] = NOp] = (0.3-3.0) ppm.
[HONO] = (3-20) ppm.
Same data given in 80 COX.
1) kg + ky + kg + kg + k.

OH + CH3CH,CH(CHy)CH,CH,
* H,0 + CH4CH,CH(CH,4)CH,CH, (a)
= Hy0 + CH3CH,CH(CH3)CHCHg3 (b)
= Hy0 + CH3CH,C(CH3)CH,CHy ()
= Hy0 + CHyCH,CH(CH,)CH,CHy (d)
= Hy0 + CH4CHCH(CH4)CH,CH3 ()
~ Hy0 + CH,CH,CH(CH4)CH,CH3 (f)
Hydroxyl + Pentane, 3-methyl-
76 LLO/DAR2
(kg + ky + ko + kg + kg + kg)/Kp o,
kpop: OH + CH3CH,CH,CH; - products.
76 LLO/DAR2
ky t ky + ko +ky + kg + ke

(a)
(b)
(c)
(d)
(e)

RL 303

EX 288

RL 305

RN 305
RN 298

RL 305

RN 305
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1.1¢-1) 2/2

" (3.43%0.05)(12) 2

1.77 2/2

(3.210.6)(12)
3.01(12)

2.40 2/2

(4.3+0.9)(12) 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

I/K

k,k/k(ref),
A,AfA(ref)

B:
B-B(ref)

k,A k err.

units factor

- 320 + (CH3)ZOCB(C33)2

Hydroxyl + Butane, 2,3-dimethyl-

78

78

1,

76

76

78

80

82

82

[N
~

DAR/ATK 1)

k_. Computed from an empirical formula.

a
DAR/ATK 1)

ky,. Computed from an empirical formula.

Irradiation technique.

DAR /WIN

(ka + kb)/ktef'

kref’ OH + (Cﬂs)ZC-CHz - producta.

DAR/WIN
ko + k.
DAR/ATK

k, + ky,. Irradiation technique.

COX/DER1

k, + k. HONO photosensitized oxidation in

synthetic air.

{NO] = [NO,] = (0.3-3.0) ppm.
[HONO] = (3~20) ppm.
Same data given in 80 COX.

ATK/ASC2 2)
(kg + kp)/Kpot-

kre£: OH +
ATK/ASC2 2)
ko + ky.

CH30NO/NO/2, 3-Dimethylbutane/Cyclohexane

photolysis,

-+ products.

[CB40NO}, = (9.5-3.5)x101% molec.em™3.
[2,3-Dimethylbutane) = (1.2-2.4)x1013 molec.cm™3.
P(Total) = 735 torr.

OR + C53C(O)CHZCBZCHZC33 =+ products

Hydroxyl + 2-Hexanone

82

82

ATK/ASCe 1)

| S OH + (:::] =+ products.

ATK/ASCs 1)

1) CH30NO/NO/2-Hexanone photolysis.

[2~Hexanone] = (1.2-2.4)x10%% molec.cm™3.

[CHyONO], = (0.9-4.0)x101% molec.cm™3.
P(Total) = 735 torr.

(b)

co

co

RL

RN

300

300

305

305

300

298

288

298

299

299

271

4,70(11)

2.53(12)

1.0(¢-1)

(3.1£0.6)(12)

(3.42+0.17)(12)

2.29(12)

(8.2710.04)(-1)

(3.7710.04)(12)

(1.2120.08)

(5.52x0.37)(12)

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
. type A,A/A(ref) B-B(ref) units factor

OH + CH,CH,C(O)CH,CH,CHy ~ products
Hydroxyl + 3-Hexanone

82 ATK/ASC4 1) RL 209 (8.1920.38) (1) 2/2
| ST OR + O - products.
82 ATK/ASC4 1) RN 299 (4.1920.17)(12) 2

1, CaadltO/NOIS-Bexanone photolysis,
torr, [3-Hexanone] = (1.3-2.4)x101% molec.cm™3.
[CH3ONO], = (0.9-4.0)x1014 molec.cm™3.
P(Total) = 735 torr.

CH + CH3C(0)CH,CH(CHg )5 ~* products
Hydroxyl + 2-Pentanone, &4-methyl-

76 WIN/LLO RL 305 3.0¢-1 2/2
kyor: OH + (CH3),C=CHy - products.

76 WIN/LLO RN 305 (9.0£3.0)(12)

80 COX/DER1 RN 300 7.47¢12) 2

HONO .photosenait.ized oxidation in synthetic
air, Gas-chromatography.

{NO] = NO,] = (0.3-3.0) ppm.

[HONO) = (3-20) ppm.

Same data given on 80 COX.

81 COX/PAT EX 296 (7.83+0.18)(12) 2
HONO/NZIOZI 4-Methyl-2-pentanone photolysis.
P = 760 torr.

82 ATK/ASC4 1) RL 298 (1.91%0.09) 2/2
 Sprs OH + O -+ products.

82 ATK/ASC4 1) RN 299 (8.73%0.42)(12) ’ 2

1) CH,ONO/NO/4-Methyl-2-Pentancne photolysis.
[CHZONOl, = (0.9-4.0)x101% molec.cm™3,
[4-Methyl-2-Pentanone] =

(1.3-2.4)x10%* molec.cm™3.
P(Total) = 735 torr.

08 + CH,C(0)OCH(CH,)CH,CHy + products
Bydroxyl + Acetic acid 1-methylpropyl ester
(s-Butyl acetate)
77 WIN/LLO RL 305 1.1¢-1) 2/2
kret:' OH + (CHgz)5C=CHy - products.
77 WIN/LLO RN 305 (3.420.7)(12) 2
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4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

OH + C83CEZCHZOCHZCEZC53 -+ products
Hydroxyl + Propane, 1,1’-oxybis~ (di-n-Propyl ether)
76 LLO/DAR1
kpeg: OH + (CHy),C=CHp; < products.
76 LLO/DAR1

OH + CH3CH,CH,CH,CH(CH,)ORO, -+ products
Hydroxyl + 2-Hexanol nitrate
82 ATK/ascs 1)

kpog: OH + [:::] -+ products.

82 ATK/ASCS 1)

1) cH,ONO/NO/2-Hexanol nitrate photolysis.
[Alkyl nitrate] = 2.4x1013 molec.cm™3.
{CH;0NO], = (0.9-7.1)x10%% molec.em™3.

OH + CH3CH,CH,CH(CH,CH,)ONO, -+ products
Hydroxyl + 3-Hexanol nitrate
82 ATK/ASCS 1)

kref: OH + [:::J -+ products.

82 ATK/ASCS 1)

1) CH30NO/NO/3-Hexanol nitrate photolysis.
[Alkyl nitrate] = 2.4x101% molec.cm™3.
[CH30NO], = (0.9-7.1)x10* molec.cm™3.

CH;

OH + - products

Hy%roxyl + Cyclohexene, 1-methyl-
76 DAR/WIN
kygs: OH + (CH3),C=CH, - products.
76 DAR/WIN

OH + CH4CH,CH,CH,CH,CH=CH, - products
Hydroxyl + 1-Heptene
76 DAR/WIN
ki g OH + (CH3),C=CH,; ~ products.
76 DAR/WIN

RL 305

RN 305

RL 298

RN 299

RL 299

RN 299

RL 305

RN 305

RL 305

RN 305
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3.4(-1)

(1.0420.21)(13)

(4.22£0.20)(-1)

(1.92+0.09)(12)

(3.59+0.28)(-1)

(1.64£0.13)(12)

1.91

(5.8+1.2)(13)

7.3(-1)

(2.2+0.5)(13)

2/2

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
OH + Cﬂa(CBz)5CBa - nzo + Cﬂa(CHz)SCHZ (a)
- Hzo + Cﬂa(CHz)bCHCB3 (b)

-+ Hy0 + CH3(CH,)3CHCH,CHy (c)
= Hy0 + CH3(CH,),CH(CH,),CH3 (d)
Hydroxyl + Heptane

82 ATK/asC3 1) RL 299 (1.28+0.02) 2/2
(ka + kb + kc + kd)/kref'
kpef: OH + CH3(CH,),CE3 ~ products.

82 ATK/asc3 1) RN 299 (4.40£0.10)(12) 2

k, + ky + kg + kg

1) CH30NO/NO/Heptane photolysis.
{Heptane] = (1.2-2.4)x10}3 molec.cm™3.
[CH;0NO] = (2.1-4.0)x101% molec.om™3.
P(Total) = 735 torr.

OH + (CH3)3CCH(CH3), - Hy0 + CHyC(CHy),CH(CHy), (a)
- Hy0 + (CH3)4CCH(CH3)CH, (b)
~ Hy0 + (CH3)3CC(CHy), (c)
Hydroxyl + Butane, 2,2,3-trimethyl-
81 BAL/WAL2 RL 753 6.7 2/2
(ky + kp)/ikp ¢ kyog: OH + Hy =+ H,0 + H. Estima-
mated ratio. Oxidation of 2,2,3-Trimethylbutane
in 32/02, in aged boric-acid-coated reaction
vessels. P(Z,Z,S-Triﬁethylbutane) = 5 torr.
P(Total) = 500 torr.
76 DAR/WIN RL 305 7.4(-2) 2/2
(k, + ky + ko) /Kpost-
kpogs: OH + (CH3),C=CH, = products.

76 DAR/WIN RN 305 (2.3£0.5)(12) 2
k‘+kb +kc.
81 BAL/WALZ 1) RL  300-500 (1.22+0.15)(1) 0 0 2/2

(ko + ky, + kc)/kref' Optimization,
Kygp: O + Hy = H,0 + H.
81 BAL/WALZ 1) SE 300-500  (5.92%0.50)(12) 0 217442 2
ko, + Ky + k.
81 BAL/WALZ 1) RL 753 5.5 2/2
kc/kraf' kref’ OH + HZ - HZO + H. Estimated ratio.
81 BAL/WALZ 1) ES 300-1500 1.70(12) 0 -115+96 2 1.23

k

¢

Oxidation of 2,2,3-~Trimethylbutane in Hy0, mix-
tures, in aged boric-acid-coated reaction ves-
sels. Gas-chromatography. P(Total) = 500 torr.

P(2,2,3-Trimethylbutane) = 5 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes Data T/K
type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

OH + (CH3)ZCHC(O)CH(C83)2 -~ products
Hydroxyl + 3-Pentanone, 2,4-dimethyl-

82 ATK/ASC4 1) RL 299
krefz OH + [:::] - products.
82 ATK/ASC4 1) RN 299

1) CH4ONO/NO/2,4-Dimethyl-3-Pentanone photolysis.
[2,4-Dimethyl-3-Pentanone] = (1.3-2.4)x1014

3. P(Total) = 735 torr.

[CHzONO), = (0.8~4.0)x10% molec.cm™3.

molec.cm

OH + CﬂacﬁzCHZCBZCH(CBzCHa)ONOZ -+ products
Hydroxyl + 3-Heptanol nitrate

82 ATK/ASCS 1) RL 299
k:ef’ OH + [:::J =+ products.
82 ATK/ASC5 1) RN 299

1) CH30NO/NO/3-Heptanol nitrate photolysis.
(Alkyl nitrate] = 2.4x10%3 molec.em™3.
[CHZONO] = (0.9-7.1)x101* molec.om™3.

+ CH3(CHp)gCH3 = Hy0 + CHy(CH,)eCH, (a)
= Hy0 + CHy(CH,)sCHCH3 )
= Hy0 + CHy(CH,),CHCH,CHy; (o)
~ B0 + CHy(CH,)3CH(CH,),CHy (d)
Hydroxyl + Octane
82 ATK/ASC3 1) RL 299
(kg + ky + kg + kg) /Ky e
kios: OH + CH3(CH,),CHy = products.
82 ATK/ASC3 1) RN 288
Ko + ky + k. + kg
1, CH40NO/NO/Octane photolysis.
[Octane] = (1.2-2.4)x1023 molec.em™3.
[CHzONO], = (2.1~4.0)x10* molec.cm™3,
P(Total) = 735 torr.

OH + Cﬂs(Cﬂz)~CH(CBZCH3)ON02 -+ products

Hydroxyl + 3-Octanol nitrate
82 ATK/ASC5 1) RL 299

ki of? OH + [:::] ~+ products.
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(7.17£0.54)(-1)

(3.27+0.24)(12)

(4.8120.57)(-1)

(2.2420.26)(12)

(1.58+0.02)

(5.43£0.11)(12)

(5.16x£1.05)(-1)

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) wunits factor
82 ATK/ASCS5 1) RN 288 (2.35£0.48)(12) 2

1) CH4ONO/NO/3-Octanol nitrate photolysis.
{Alkyl nitrate] = 2.4x1013 molec.em™3.
[CB30NOl, = (0.9-7.1)x10* molec.cm™3.

Off + CHy(CHy);CHy - B0 + CH3(CHy),CHy (2)
- nzo + cna(“z)sMs (b)
= HyO + CHy(CHy)sCHCH,CHy  (c)
= Hy0 + CHy(CH,),CH(CH,),CHy (d)
- H0 + CHy(CH,)3CH(CH,)3CHy ()
Hydroxyl + Nonane
82 ATK/ASC3 1) RL 299 (1.87+0.05) 2/2
(ky + ky + ko t kg ko)/kret'
kpog: OH + CH3(CHjp) ,CH3 -+ products.
82 ATK/ASC3 1) RN 299 (6.44+0.24)(12) 2
ko + kp + kg + ky + k.
1) CH,ONO/NO/Nonane photolysis.
[Nonane] = (1.2-2.4)x102 molec.cm 3.
[CH3ONOl, = (2.1-4.0)x101% molec.cm™3.
P(Total) = 735 torr.

Of + (CHy),CHCH,COCHCH,(CH;), ~+ products |
Bydroxyl + 4-Heptanone, 2,6-dimethyl- )

76 WIN/LLO : RL 305 5.0(-1) 2/2
kref’ OH + (CH3),C=CH, - products.

76 WIN/LLO RN 305 (1.5+£0.5)(13) 2

82 ATK/ASC4 1) RL 299 (3.€66x0.19) 2/2

kref’ OH + [:::} =+ products.

82 ATK/ASC4 1) RN 209 (1.670.09)(12) 2
1) CH,0NO/NO/2,6-Dimethyl-4-Heptanone photolysis.

[2,6-Dimethyl-4-Hexanone] = (1.3-2.4)x101%

molec.cm™ >,  P(Total) = 735 torr.

[CHa0NOl, = (0.9-4.0)x10* molec.cm™3,

HC CH,
OH + ! @cn: - products

Hydroxyl + Bicyclo[3.1.1]hept-2-ene, 2,6,6-trimethyl-
(a-Pinene)
82 KLE/HAR EX 297-424 8.25(12) 0 -446x75 2
OH generated by HZO flash-photolysis. Resonance-
fluorescence. P(Total) = 50 torr. (Ar)
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B~B(ref) units factor

H,C CH,
OH + CH, -+ products

Hydroxyl + Bicyclo{3.1l.1}heptane, 6,6-dimethyl-
2-methylene- (B-Pinene)
82 KLE/HAR EX 297-424 1.42(13) 0 -358+58 2
OH generated by the H,0 flash-photolysis.
Resonance-fluorescence.
P(Total) = 50 torr. (Ar)

OH + CH3(CHp)gCH3 - By0 + CHy(CHy)gCH, (a)
-+ Hy0 + CHy(CH,),CHCH, ®)
~ Hy0 + CH3(CH,)gCBCH,CH;  (c)
= H,0 + CH,(CH,)sCH(CH,),CHy (d)
- Hy0 + CH3(CH,),CB(CH,)5CH; (e)
Hydroxyl + Decane
82 ATK/Asc3 1) RL 299 (2.000.08) 2/2
(ko + ky + kg + kg + Kg)/Kpgp-
kref: OB + CH3(CHy),CH3 = products.
82 ATK/ASC3 1) RN 299 (6.87£0.36)(12) 2
k, +ky + kg + kg + k.
1) CH4ONO/NO/Decane photolysis. P(Total) = 735 torr.
[CB30NO], = (2.1-4.0)x101% molec.cm™3.
{Decane} = (1.2-2.4)x1013 molec.cm™3.

HO, + Oy ~ OH + 0,+ O,

Hydroperoxo + Ozone

73 AND/KAU2 EX 220-450 <£3.01(8) 2
Upper-limit k.

73 DEM EX 300 1.81(8) _ 2

73 SIM/HEI3 RN 225-298 1.98(10) 0 1007 2

74 DEM/TSC ES 273-342 1.20(11) 0 1560+252 2 2.0

79 SU/CAL1 ES 208 $(1.33£0.66)(9) 2

Cl;/03/H, photolysis in O,/N,. FTIR-, and IR-
Spectroscopy. Upper-limit k. P(Total) = 700 torr.
80 ZAH/HOW EX 245-365  (8.43%2.41)(9) [ 580+100 2

Discharge-flow, Laser magnetic resonance,.

HOp + HOp (+ M) » Hy05 + Oy (+ M)

Hydroperoxo
72 HOC/GHO EX 298 (5.7£0.5)(12)
72 PAU/JOH EX 295 (2.1720.30)(12)
75 HAM EX 298 1.90(12)
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Reaction, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

77 BAM/LII 1) EX 288 1.51(12) _ 2 1.20

77 HAM/LII 1) RL 298 2.83 2/2
kpeg: DOy + DOy =+ Hy0, + O,.

77 HAM/LII 1) EX 298 1.51(12) 2

1y Electron pulse radiolysis and Kinetic
Spectrometry.
P(Hp) = 2 atm. P(0p) = 5 torr.

78 COX 2) EX 273 2.05(12)

78 COX 2) EX 298 (1.3920.18)(12)

78 COX 2) EX 338 9.03(11)

2) Cl,/B,/N0, photolysis in Np/O,. P = 1 atm.

79 BUR/CLI EX 298 £7.23(11) 2
Discharge-flow. Upper-limit k.

79 COX/BUR EX 273-339  (2.290.84)(10) 0  -1250%200 2

UV-Absorption spectrometry. P = (3-760) torr.
k dependent on P(H0) and increasing with T.
Negative values of E, and pressure effects dis-
cussed in terms of a complex forming mechanism.
79 GRA/WIN EX 300 2.28(12) 2 2.0
Thermolysis of HO,NO, .
P(Total) = 760 torr.

79 LII/GOR EX 276-400 (6.87+0,96)(10) 0 =1057x45 2
Pulse-radiolysis. Kinetic Spctrophotometry.

79 THR/WIL 3) EX 298 (1.75£0,72)(11) 2
P(He) = 2 torr.

79 THR/WIL 3) EX 298 (2.59£1.08)(11) 2
P(He) = 3 torr.

79 THR/WIL 3) EX 298 (3.310.84)(11) 2
P(He) = 4 torr. .

79 THR/WIL 3) EX 298 (4.46£1.89)(11) 2

P(Ar) = 2,2 torr.

Laser magnetic-resonance spectroscopy in a

flow-reactor.

80 HOC/Swo2 EX 296 (4.0£0.7)(12) 2
Hy0 flash-photolysis in presence of 0,
and CO (or He). P = 760 torr.

80 LII/GORL %) ES 280-400 (5.36+0.18)(10) 0 ~1057 2
80 LII/GOR1 ) Es 298 1.87(12) 2
4) Electron pulse-radiolysis,

Kinetic spectrophotometry.

P(Total) = 1200 torr,
81 BUR/COX §) EX 308 (1.25£0.12)(12) 2

P(H,0) = 0
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

81 BUR/COX %) EX 308 (1.3320.12)(12) 2
P(H,0) = 3.0 torr.

81 BUR/COX ®) EX 348 (8.07£0.90)(11) 2
P(H,0) = 0

81 BUR/COX 5) EX 348 (9.5210.80)(11) 2
P(H,0) = 10.5 torr.

5) 03/H,0/0,/N; (or He) photolysis. Molecular
Modulation. P(Total) = 760 torr.

81 LII/SAU ES 298-373 (5.54+0.12)(10) 0 -1057 2
Pulse-radiolysis. k estimated in terms of a
complex-forming mechanism.

82 PAT/PIL EX 288-510 (2.49+0.69)(11) 0 ~630+115 2
HOZ generated by the 08308/02/012 flash-
photolysis in N,.
P(CH30H) ~ P(Clp) ~ 1.5 torr.
P(Total) = 700 torr.
P(Oz) ~ 5 torr.

82 SAN/PET 6) EX 298 (9.64x1.20)(11) 2
HO, generated by the C1,/CH50H/05 photolysis.

82 SAN/PET 6) EX 298 (1.54+0.11)(12) 2
HOZ generated by the CIZ/HZ/OZ photolysis.,
P(Hy) = 130 torr. P(0,) = 560 torr.

6, Flash-photolysis. UV-absorption spectrometry.

82 SIM/HEI 7) EX 296 (8.43£1.20)(11) 2
Limiting low-pressure k.

82 SIM/HEI 7) EX 286 (1.51+0.06)(12) 2
P(Ny) = 760 torr.

7y Flash-photolysis. UV-absorption spectrometry.
HOz generated by the C12/CH30H/02 photolysis.
M = He, or Ny. P~dependent from 5 to 770 torr.
[HO,) = (1.3-3.3)x10* molec.cm™3.

82 THR/TYN2 EX 298-358 1.44(11) 0 -560 2
Flash-photolysis combined with tunable-diode La-
ser-spectroscopy. HO, generated the Cl,/CH30H/0,
photolysis. k is P-independent within the given
range. [HOply = (0.58-1.20)x101> molec.em™3.
P(Total) = (7-20) torr.

82 SAN/PET EX 288 8.34(15) 3

M = He. M-efficiencies relative to He are:

1.0(He), 1.61(Ar), 1.67(0p), 1.33(Ny), 2.75(SFg).
Flash-photolysis. UV-Absorption-spectroscopy. HO,

generated by photolysing 012/05305/02- Limiting

low-pressure k’s within the (100-700) torr. range.

279



4. Yable of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

DOy + DO, = Da0, + 0,
Hydroperoxo-dz
77 HAM/LII EX 298 5.382(11) 2 1.20
77 HAM/LII EX 298 5.32(12)
Electro-n pulse radiolysis. Kinetic spectro-
photometry. P(Hz) = 2 atm. P(Oz) = 5 torr.
82 SAN/PET EX 298 (4.22%0.24)(11) 2
HO, generated by the Cl,/D3/0, flash-photolysis.
UV-absorption spectrometry. P = 700 torr.

HOp; + 505 (+ M) < OH + SO3 (+ M) (a)
= HOpS0, (+ M) (b)
Hydroperoxo + Sulfur dioxide
73 PAY/STI 1)
78 BUR/CLI 1)
Discharge-flow. Upper-limit k.
79 GRA/WIN 1) EX 300 $6.02(5) 2
HO,NO, thermolysis. Upper-limit k.
P(Total) = 760 torr.
1) kg
79 BUR/CLI EX 298 <1.45(14) 3
k. M = He. Discharge-flow. Upper-limit k.

300 (5.24+0.18)(8)
298 £1.20(7)

8z

HO, + RO (+ M) ~» Oy + HRO (+ M) (a)
=~ OH + NO, (+ M) (b)
- HONO, (+ M) (¢)

Hydroperoxo + Nitrogen oxide (NO)

70 HOW 1) EX 271 <1.81(10)

79 HOW 1) EX 303 <6.02(9)

1) k,. Upper-limit k’s. Discharge-flow.
Laser-Magnetic Resonance.

74 SIM/HEI2 RL 298 (7.0£1.0) 2/2
kb/k:ef'
kpog: HOp + NO,  HONO + O,

73 PAY/STI 2) ES 300 1.8(11) 2 3.0

73 SIM/HEI1 2) ES 298 >9,03(10) 2
Lower-limit k.

74 BAC/HOY2 2) EX 298-669  (2.0£1.0)(13) 0 1430 2

75 coX 2) ES 300 (7.23%1.81)(11) 2

75 COX/DERL 2) ES 296 (7.2321.81)(11) 2

75 GLA/TRO 2) ES 1350-1700 (4.5£1.0)(12) 2

75 BAC/HOY 2) EX 298-670  (1.2%0,3)(13) 0 1200£150 2

76 SIM/HEI 2) RN 296 (6.02¢1.20)(11) 2 1.2
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Reaction, Reference Code; Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

77 HOW/EVE 3) EX 296 (4.88+0.90)(12)

77 SIM/HEI 3) ES 245-328 7.23(12) 0 705£252 2

78 cox 3) ES 283 2.47(12)
CLZ/HZ/NOZ photolysis in molar Ny/0y. P = 1 atm.

78 MAR/AND 3) EX 298 (4.22+1.81)(12) 2
Discharge-flow. Resonance-fluorescence.
Unreported T assumed to be 298 K.

78 PRE 3) EX 293 (2.420.7)(12) 2
Laser Magnetic Resonance Spectrometry.

78 SIM/HEI 8) RN 245-328 7.23(12) 0 705x252 2
Determined relative to the reaction:

HOp + HOp ~ Hy0, + 0.

N,0/H,/0,/NO Photolysis.

79 BUR/CLI %) EX 298 (4.94£1.45)(12) 2
Conventional discharge-flow system.

79 How 3) EX 232-403  (1.99+0.42)(12) 0 -254150 2
n = 0 assumed. Discharge-flow. Magnetic-
Resonance.

79 How 3) EX 232-403 (4.79%0.61)(12) -0.83 0 2
Discharge-flow. Magnetic-Resonance,
The preexponential factor expressed as:
A(T/298)70-83,

79 LEU s) EX 270-425 (3.43£3.37)(12) 0 -130+270 2
Discharge-flow. Resonance-fluorescence.

80 GLA/LEI 3) EX 297 (6.63x1.81)(12) 2
Discharge-flow. Same data given in 79 GLA/LEI. '

80 HAC/PRE 3) EX 293 (4.6+1.0)(12) 2
Isothermal discharge-flow. ESR-LMR Spectrometry.

80 HOW 3) EX 232-1271 (2.11+0.21)(12) 0 -240x30 2
Discharge-flow. Laser Magnetic Resonance,

80 LOR/AZA %) EX 873 9.64(11) 2
Hy/0, combustion in presence of Propane and NO.

81 THR/WIL1 3) EX 298 (4,16+0.36)(12) 2
Laser magnetic resonance spectrometry.

3y ky.

76 SIM/HEI RL 285 (9.5£1.5) 2/2
(ky + ko) /kpqop. Estimated ratio.
kref‘ HOZ + NO, - [HOZNOZ]'

78 SIM/HEI RL 245-328 (1.7x0.4) 4] 0 2/2
(ky + ko) /kpop. Kpge: HOp + NO, = HONO + O, (d)

= HO,NO,
T-independent rate ratio assumed.
NZO/HzloleO Fhotolysis.

(e)
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
75 COX/DER1 4) ES 296 (8.43£2.11)(10)
76 SIM/HEI 1) RN 296 <1.20(9)
Upper-limit k.
78 SIM/HEI 4) ES 245 =(1.240,6)(10) 2
NZO/BZ/OZINO photolysis.
4) k.
78 SIM/HEI RL 245 (3.0£1.0)(-1) 2/2
NZO/HZ/OZ/NO photolysis.
ko/(ky + ko).
79 HOW §) EX 271 <1.45(17) 3
79 HOW 5) EX 303 <4.72(16) 3
5, k.. M = He + O,. Upper-limit k’s.
Discharge-flow.
DO, + NO = OD + KO,
Hydroperoxo-d + Nitrogen oxide (NO)
80 GLA/LEL EX 297 (6.63+2.11)(12) 2
Discharge-flow. Same data given in 79 GLA/LEI.
HO, + NO, (+ M) = HONO + Oy (+ M) (a)
- BO,NO, (+ M)  (b)
Hydroperoxo + Nitrogen oxide (NO,)
75 GLA/TRO 1) RL 1350-1700  (2.2#0.8)(-1) 2/2
Estimated ratio. kpee: HOp + NO = HO + NO
77 LEV/USE 1) RL 297 (4.3%2.0)(~2) 2/2
Estimated ratio. kyor: HO; + NO » OH + NO,.
78 SIM/HEI 1) RL 245 <8.7(-3) 2/2
Upper-limit ratio. N,0/H,/0,/NO photolysis.
kpge: HOp + NO = OH + NO, (a)
~ HONO,  (b)
H ka/kref'
77 LEV/USE RL 297 (7.0£0.4)(-1) 2/2
k,/ky. Estimated ratio.
76 SIM/HEI2 2) ES 298 >1,81(11) 2
Lower-limit k.
75 COx 2) RN 300 (7.23%£1,81)(10)
75 COX/DER1 2) ES 296 (7.23+1.81)(10)
77 HOW 2) EX 300 <1.81(9)
Upper-limit k.
8o LIT 2) EX 263 <3.01(10) 2

Conventional IR Absorption Spectroscopy.
P = 30 torr. Upper-limit k.
2
-2y ka.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
76 SIM/HEI ES 296 (1.18+0.42)(11) 2
ka + kb.
77 COX/DER s) RL 273-328 (2.2+0.3) 2/2

HONO Photolysis in presence of CO.
kyoof: HOp + NO = CH + NO,
77 LEV/USE 3, RL 297 (5.822.0)(-2) 2/2
kpgp: HOp + NO + OH + NO,.
Estimated ratio.

77 SIM/HEI 3) RL 245 (6.1£1.5)(-1) 2/2
Kpeg: HOp + NO = OH + NO,.
78 SIM/HEI 3) RL 245 (6.1£1.5)(-1) 2/2

NZOIHZIOZ/NO photolysis,

Estimated ratio,

kpes: HO, + NO + OH + NO, (a)
~+ HONO, (b)

3) kp/kypes-

76 SIM/HEI %) ES 296 (5.90£2.10)(10)

77 SIM/HET 4) ES 245-328  2.53(11) 0 0

78 cox 4) ES 283 5.42(11) 2

High-pressure k, estimated by extrapolation
experimental data. CLZ/HZ/NOZ photolysis in
equimolar N,/0, at P = 1 atm.

78 SIM/HEI %) EX 245-328 2.53(11) 0 0 2
N;0/B3/0,/NO photolysis. T-independent k.
79 COX/PAT ‘) EX 283 (9.03+£3,01)(11) 2

Limiting high-pressure k. Molecular
modulation-UV Absorption spectrometry.

81 MOR/HEI %) EX 296 4.22(11) 2 2.0
Photolysis of NO, in presence of HCHO '
and 0y, at 360 nm.
M = 0,(54 torr.) + HCHO(2 torr.)

77 HOW 4) EX 300 (7.58+1.89)(18) 3
M = N,. M-efficiencies relative to N, are:
1.00(Ny), 0.47(He), 0.72(0,), 3.16(NOy).

78 cox 4) EX 338 (9.07+1.09)(18) 3
M = N, + 0;. Low-pressure k, determined on the
basis of a simple Lindemann-Hinshelwood model.
Cl,/H,/NO, photolysis in equimolar N,/0,.
P =1 atm.

79 COX/PAT %) EX 283 (9.07+1.81)(16) 3
Limiting low-pressure k. M = Nz + 02. Molecular
modulation-UV Absorption Spectrometry.

1) Ky
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4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

BO, + N0+ OH + N, + 0, (a)
~ any other products (b)
Hydroperoxo + Nitrogen oxide (NZO)
79 HOW
k. Discharge-flow system.
Laser Magnetic Resonance. Upper-limit k.
79 GRA/WIN
koverall- Thermolysis of HO,NO,.
Upper-limit k.
P(Total) = 760 torr.
79 HOW
kovarall' Discharge-flow system.

Laser Magnetic Resonance. Upper-limit k.

HO, + NH; ~ NH3 + 0, (a)
~ Hy,0 + HNO (b)
Hydroperoxo + Amidogen
79 CHE/SAR
k, t k. NH; flash-photolysis.
Laser Spectroscopy.
P = (100-570) torr.
79 LOZ/NAD
ka + kb. Intraresonator Laser Spectroscopy.
Flash~photolysis’
P = (10-760) torr.
79 NAD/SAR1
kp/(ky + k).
NH3/02 Pulse-photolysis.
Intraresonator Laser Spectroscopy.

Lower-limit ratio.

HOZ+CO(+M)"OE+C02 (+ M)
Hydroperoxo + Carbon monoxide
72 VAR/DAN
72 WES/DEH1
kiof: HOp + H - OH + OH.
Estimated ratio.
73 GOR
Upper-limit k.
73 DAV/PAY
Estimated, upper-limit k.
73 SIM/HEI1
Estimated, upper-limit k.

EX

EX

EX

EX

RN

RL

EX

EX

ES

ES

300-394

300

300-384

298

298

298

878~952
298

298

300

373-473

284

<3.01(6)

=1.20(4)

£3.0(7)

(1.51%0.30)(13)

(3.67+1.51)(13)

23.0(-1)

1.33(14)

(6.0x2,0)(-2)

<9.6(7)

<6.02(3)

<3.01(6)

0

11575%1510

2/2

2
2/2



4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
74 WYR/WEN EX 310 =1.6(10) 2
Upper limit k derived from spectroscopic
observations. .
74 WYR/WEN EX 310 <2.0(6) 2
Uppexr limit k derived from CO,
yield measurements.
75 VAR/SAC EX 878-952 (1.07%0,30)(14) 0 11575+£1510 2
77 ATR/BAL RN ~773 5.8(13) [4] 11547 2
P(Total) = 500 torr.
Determined relative to the reaction:
HO, + HOp ~ Hy0, + Oj.
77 COL/NAE ES 1110 5.6(9) 2 4.0
79 BUR/CLI EX 288 <1.20(7)> 2
Discharge-flow. Upper-limit k.
79 GRA/WIN EX 300 £1.20(5) 2
Thermolysis of HO,NO, .
Upper-limit k.
P(Total) = 760 torr.
79 How 1) EX 304 <2.41(7)
79 HOW 1) EX 394 <3.61(9)
“1) Discharge~flow. Upper-limit k’s.
79 BUR/CLI EX 298 <1.45(14) 3
M = He. Discharge~flow. Upper-limit k.
BOZ + CB‘ - HZOZ + Cﬂa
Hydroperoxo + Methane
72 SKI/LIF ES 1000-2500 2.0(13) 0 9059 2
HO2 + BCHO -+ 02 + CBZOH (a)
-+ H,0, + CHO (b)
= HO,CH,0 -~ HOCH,0, (c)
Hydroperoxo + Formaldehyde
81 TSU/HAS DE 1200-1800 3.38(12) 0 8623 2
ka. M = Ar.
Thermal oxidation of CH30H/O, in Ar
behind reflected shock-waves.
ky = k_4K.
71 BAL/LAN 1) ES 713 1.36(9) 2
71 BAL/LAN 1) ES 673-773 1.0(12) 0 50331007 2
72 BAL/FUL 1) DE 673-773 9.6(8) 2
71 VAR/sac 1y EX 773-973 1.14(13) 0 52341510 2
Oxidation in quartz reactor.
1y k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
79 SU/CAL3 ES 298 ~6.02(9) 2
k

¢’
Photolysis of C12/HCHO mixtures
diluted in synthetic air.
FTIR Spectroscopy.
P(Total) ~ 700 torr.
82 VEY/RAY DE 298 (4.52+2.11)(10) 2
k.
HCHO/O,/NO flash-photolysis.
Data-fit by computer simulation
on the basis of a proposed mechanism.
[NO], = (15-200) torr.
{051, = (2.5-45) torr.
[HCHO], = (2-30) torr.

HO, + CH30, - 0, + CH300H
Hydroperoxo + Methyldioxy

79 cox/TYN 1) EX 274 (5.12%0.72)(12) 2
79 COX/TYN 1) EX 298 (3.61£0.54)(12) 2
79 COX/TYN 1) EX 338 (2.1120.30)(12) 2
80 COX/TYN 1) EX 275-338 4.63(10) 0 -12961364 2 3.4

P = 760 torr.
1) Molecular Modulation UV-Absorption

Spectrometry.

HOZ + CHSOH - 5202 + CBZOH
Hydroperoxo + Methanol

81 TSU/HAS ES 1200-1800 1.0(12) 0 5052 2
M= Ar.
Thermal oxidation of CH30H/02 mixtures
mixtures diluted in Ar, behind

relfected shock-waves.
[o)
HOZ + cnz=cnz -+ OH + N

Hydroperoxoc + Ethene

73 WAL2 RL 773 (1.6x£0.2)(-2) 2/2
Kpef:
HO, + HCHO ~ Hy0, + CHO
73 WAL2 ES 773 1.5(7) 2
81 BAL/WAL1 ES 773 (5.0£1.0)(7) 2

Oxidation of Ethene in H,/0, mixtures

in aged boric-acid-coated vessels.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,AfA(ref) B-B(ref) units factor

HO, + CH4CH, ~+ H,0, + CHLCH,
Hydroperoxo + Ethane
71 BAL/LAN RL 713 2.8(-2) 2/2
kpof: CHCHy + HCHO - products.
Estimated ratio.
73 BAL/FUL RL 773 3.0(-2) 2/2
Kyef: HOp + HCHO ~ H,0, + CHO.
Rate ratio per primary C-H bond:
kprim/kref = 0.005
73 BAL/FUL RN 773 3.06(7) 2
Rate constant per primary C-H bond:
Kprim = 5-1%10% cn’mo171s71
HO, + CH;CHO + H,0, + CH,CO
Hydroperoxo + Acetaldehyde
77 COL/NAE ES 1030-1115 1.70(12) 0 5350 2 4,0

HO, + CH,CH,08 + 0, + CH,CH,OH (a)
= H0 + HCHO + HCHO (b)
Hydroperoxo + Ethyl, 2-hydroxy-
76 MEA/BEI RL 288 1.2 2/2
k,/ky.

- o]
HO, + CH3CH~CH, - OH + HJ:/_X
Hydroperoxo + 1-Propene
77 SAR/VAR ES 823 <1.08(8) 2
Oxidation of Formaldehyde '
in presence of Propane.
Upper-limit k.
81 BAL/WAL1 ES 773 1.5(8) 2
Oxidation of 1-Propene in Hy/0,
mixtures, in aged boric-acid-

coated vessels.

HO, + CH3CH,CH5 + Hy0, + (CH3),CH (a)
- Hy0, + CH4CH,CH, (b)
Hydroperoxo + Propane
71 BAL/LAN RL 713 7.8(-2) 2/2
(ka + kb)/kref'
koo HCHO + CH3CH2CH3 + products,
71 BAL/LAN RL 713 7.86(7) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) ] B-B(ref) units factor
73 BAL/FUL RL 773 4.8(-2) 2/2

ko/kyoe: Kpee: HOp + HCHO ~ Hy0, + CHO.
Rate ratio per secondary C-H bond:
ksec/kref = 0.024
73 BAL/FUL RN 773 4.8(7) 2
kgo- Rate constant per secondary C-H bond:
Kyqe = 2.4x107 cm®mo1™1s™3
73 BAL/FUL RL 773 3.0(-2) 2/2
kp/kpeg: kpqg: HOp + HCHO ~ H,0, + CHO.
Rate ratio per primary C-H bond:
kprim/kref = 0,005
73 BAL/FUL RN 773 3.06(7) 2

kb. Rate constant per primary C-H bond:
Kprim = 5-1x20°% em®mo1™1571
mz + macnzm - HzOz + mamzw
Hydroperoxo + Propanal
71 BAL/LAN ES 713 1.82(9)
79 BAL/LEW1 RN 713 (1.52+0.15)(9)
Oxidation in an aged boric-acid-

coated-vessel.

noz + trana-CH3CB-CBCH3 -+ products
Hydroperoxo + 2-Butene, (E)-
79 GRA/WIN EX 300 £2.41(6) 2
Thermolysis of HO,NO,. Upper-limit k.
P(Total) = 760 torr.

BO, + (CHz)3CH -+ Hp0, + (CHy)3C (a)
= H,0, + (CH;),CHCH, (b)
Hydroperoxo + Propane, 2-methyl-
73 BAL/FUL RL 773 1.33(~1) 2/2
ko/Kpof: Kpef: HOp + HCHO + Hy0, + CHO.
Rate ratio per tertiary C-H bond:
Ktort/kpes = 0.133
73 BAL/FUL RN 773 1.35(8) 2
k,. Rate constant per tertiary C-H bond:
Kiort = 1.4x108 cm3mo171s1
73 BAL/FUL RL 773 4.5(-2) 2/2
kp/Kyeg Kpeg: HOp + HCHO = Hy0, + CHO.
Rate ratio per primary C-H bond:

/k = 0.005

kprim ref
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
73 BAL/FUL RN 773 4.59(7) 2
ky,. Rate constant per primary C-H bond:
Kprim = 5.1%10°% om’mo1 1571
71 BAL/LAN RL 713 1.55¢-1) 2/2
(ka + kb)/kref' )
kpoe: HCHO + (CH3)4CH ~ products.
73 BAL/FUL RL 773 1.78(-1) 2/2
(kg + kb)/kref'
73 BAL/FUL RN 773 1.81(8) 2
ky + ky.

HO, + CB3CH,CH,CHO -+ H,0, + CH4CH,CH,CO
Hydroperoxo + Butanal
71 BAL/LAN ES 713 2.41(9) 2

HOp + (CH3),CHCHO - Hy;0, + (CH3),CHCO (a)
-+ Hy0, + (CH4),CCHO (b)
- Hy0, + CH,CH(CH4)CHO (c)

Hydroperoxo + Propanal, 2-methyl-

79 BAL/CLE 1) EX 713 (1.83£0.10)(8) 2
K,.

79 BAL/CLE 1) EX 713 (1.4£0.2)(8) 2
ky-

1) Oxidation in an aged boric-acid~coated vessel.
P(Total) = 60 Atm.

HO, + (CB3),C=C(CH3); -~ products
Hydroperoxo + 2-Butene, 2,3-dimethyl-~
78 GRA/WIN EX 300 £2.41(7) 2
Thérmolysis of HOZNOZ' Upper-limit k.
P(Total) = 760 torr.

HO, + (CH3),CHCH(CH3), - H,0, + (CHa)ZCBC(Cﬂs)z
Hydroperoxo + Butane, 2,3-dimethyl-

75 ALC/MIL ES 373 2.5(5) 2
Optimization.
77 ALC/MIL ES 373 2.5(5) 2

Azomethane photolysis. Optimization.

H0 (+ M) - H+ OH (+ M)
Water
78 BOP/KER EX 3600-4800 1.26(14) 1] 50327x1510 2 1.6
Shock-tube system. M = Ar/Kr mixture.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(téf), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

D0 (+ M) =D + 0D (+ M)
Water-dz
78 BOP/KER EX 3600-4800 1.26(14) 0 50327+1510 2 1.6

Shock-tube system. M = Ar/Kr mixture.

Water + Sulfur trioxide
75 CAS/DAV EX 298 (5.48+1.20)(11) 2

H0 + NO, + OH + HONO
Water + Nitrogen oxide (NOy)
76 FIF DE 1000-1380 8.3(12) 0 21138 2

k]. - k_ll(.

Hy0 + MO, + RO, -+ HONO + HORO,
Water + Nitrogen oxide (NOy)
74 ENG/COR EX 2908 (5.50£0.29)(10) 3
74 ENG/COR EX 298-323 (7.78%1.09)(9) 0 ~580+43 3 1.1
A and B recalculated from
the reported data.
79 STR/WEL DE 286 2.90(9) 3
Tunable diode-laser.
V Static reactor.
Based on ky = k_4K and thermochemical data.

HZO + uzoa I BMOz + BMOZ
Water + Nitrogen oxide (N,03)
75 ENG/COR RN 298 1.2(7) 2
75 ENG/COR RN 313-323 (5.8822.24)(13) 0 4605120 2
A and B recalculated from

the reported data.

H,0 + N,0, + BONO + HORO,
Water + Nitrogen oxide (N30,)
74 ENG/COR EX 298 8.12(5) 2
74 ENG/COR EX 298-323  (3.7420.76)(14) 0 5954x64
A and B recalculated from

the reported data.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref), n B, k,A k err,
A,A/A(ref) B~B(ref) units factor

HZO + NZOS - BONOZ + BONOZ
Water + Nitrogen oxide (N505)
73 MOR/NIK2
Upper-limit k.

H)0, (+ M) = OB + OH (+ M) (a)
-+ any other products (b)

Hydrogen peroxide

71 KIJ/TRO

k,.
78 BAS/KOG
k,.
71 TES/FOR

M = Ar. Shock waves.

M = Ar. Flow-reactor.

H,0, + NO + OH + HONO
Hydrogen peroxide + Nitrogen oxide (NO)
72 GRA/LIS
Upper-limit k. The reaction is assumed
to occur entirely in gas phase.
80 LIT

IR-Absorption Spectroscopy. Upper-limit k.

The reaction might be heterogeneous.

Hy0, + NO, -+ HONO; + 1/2H,0 + 1/40, (overall)
Hydrogen peroxide + Nitrogen oxide (NOZ)
72 GRA/LIS
Upper-limit k.

H,0, + N,05 - BOONO, + HONO,
Hydrogen peroxide + Nitrogen oxide (NZOS)
80 LIT

IR-Absorption Spectroscopy. Upper limit k.

P = (10-80) torr.

HzOz + BONOZ -+ products
Hydrogen peroxide + Nitric acid
80 LIT

IR-Absorption Spectroscopy. Upper-limit k.

EX 298

EX 870-1400

EX 1085-1253

EX 717-754

EX 298

EX 263-283

ES 298

EX 253-283

EX 263-283

201

<£7.83(3) 2

1.58(186) 0 21641 2

4.07(186) 0 21137x1761 2 4,5

3.16(18) 0 235531654 2 2.51

£3.10(14) 2

<6.02(4) 2

<6.0(5) 2

<6.02(5) 2

<6.02(4) 2



4, Teble of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

T/K

¥, k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err,

units factor

S+0,+50+0
Sulfur atom + Oxygen molecule
71 FAI/VAN
Flash photolysis. Vacuum~UV Kinetic
Spectroscopy.
72 DAV/KLE1
72 DON/LIT
75 CLY/TOW
78 CLY/WHI

Resonance-fluorescence. Microwave-discharge.

S+ 0,3+ 50+0,
Sulfur atom + Ozone
75 CLY/TOW

S(ID) + Hy - products
Sulfur atom + Hydrogen molecule
72 LIT/DAL
Kpoe: S(ID) + CH,=CH, + products.

S+S(+M -~ Sy (+ M)
Sulfur atom
79 RIC/AMO

Radio-frequency pulse. Kinetic Spectroscopy.

High-vacuum. Computer simulation.
P = (0,2-2) torr.

Sulfur atom + Mercapto
79 NIC/AMO

Radio-frequency pulse. Kinetic Spectroscopy.

High-vacuum. Computer simulation.
P = (0.1-2) torr. Upper-limit k.

S(ID) + Ny + products
Sulfur atom + Nitrogen molecule
72 LIT/DAL
Kpg: S(ID) + CH,=CH, + products.

S(ID) + RO = products
Sulfur atom + Nitrogen oxide (NO)
72 LIT/DAL
Kpeg: S(ID) + CH,=CH, + products.

5

RRRR

DE

DE

RL

RL

298

252-423
295
298
296-410

298

300

295

295

300

300

292

(1.7£0.2)(12)

(1.35£0.16)(12)
(1.0£0.2)(12)

(9.03+1.87)(11)
(1.02%0.30)(12)

(7.23£1.87)(12)

2.2(-1)

(4.3£0.6)(18)

<3.0(12)

6.2(-2)

6.8(-1)

0£50

-153£108

2/2

2/2



4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor

S+ KO (+ M) =+ SNO (+ M)
Sulfur atom + Nitrogen oxide (NO)
78 VAN/OBI 1) EX 298 (1.9820.1)(17) 3
M = CO,. Low-pressure k.
P(CO,) <100 torr.
78 VAN/OBI 1) EX 298 (9.3x2.1)(12) 2
M = CO,.
Limiting high-pressure k.
1) Flash-photolysis.
Vacuum-UV Absorption Spectroscopy.

S+ NO, -+ SO + NO
Sulfur atom + Nitrogen oxide (NOZ)
75 CLY/TOW EX 298 (3.7320.85)(13)
78 CLY/WHI EX 296-410 (2.95+0.60)(13) 0 ~84180 2

Resonance-fluorescence. Microwave-discharge.

s(Ip) + N,0 » Ks + WO
Sulfur atom + Nitrogen oxide (NZO) )
72 LIT/DAL RL 300 =1.0(-1) 2/2
Kref!
s(Ip) + CH,=CH, + products.

S(lD) + CO -+ products
Sulfur atom + Carbon monoxide
72 LIT/DAL RL 300 1.9(-1) 2/2
kpes:
S(1D) + CHy=CH, - products.

sclpy + co, + products
Sulfur atom + Carbon dioxide
72 LIT/DAL RL 300 2.4¢-1) 2/2
ket
s(lpy + CHo=CH, ~+ products.

scipy + cB, -+ cHySH
Sulfur atom + Methane
72 LIT/DAL RL 300 7.6(-2) 2/2
Kpeg:
s(1D) + CH,=CH, - products.,
80 ADD/DON EX 285 (1.08+0,18)(14) 2
CS, photolysis.

Time-Resolved Resonance-fluorescence.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
S +Cos + S, + CO
Sulfur atom + Carbon oxide sulfide
72 JAK/AHM RL 298 8.3(1) 2/2
Kpge: S + CHy=CH, + S\
72 JAK/AHRM RN 298 1.1(10) 2
74 KLE/DAV EX 233-445 (9.15£1.20)(11) 0 1827+60 2
sclp) + cos + s, + co
Sulfur atom + Carbon oxide sulfide
72 LIT/DAL RL 300 (1.5+0.5) 2/2
krof:
S(1D) + CH,=CH, ~ products.
79 ADD/BYR EX 290 (7.23+1,81)(13) 2
COS UV-photolysis.
Time-Resolved Atomic Absorption Spectroscopy.
79 SHE/SAF 1) RL 288 2.4 2/2
Kref:
s(lp) + cos = s + cos.
79 SHE/SAF 1) RL 298 5.7(-1) 2/2
kref:
scp) + cHy=CH, ~ CH,=CHSH
(kref = ka + kb-)
1) UV-photolysis of COS in a high-vacuum system.
Optimization.
80 ADD/DON EX 295 (1.81+0.60)(14) 2
CS, photolysis.
Time-Resolved Resonance-Fluorescence.
S + cE=CH ~ S\ (a)
-+ :cacest
Sulfur atom + Ethyne
71 STR/0O’C RL 298-450 6.2 0 1007 2/2
ka/kref'

Conventional photolysis method.

Kpaei S + CHy=CH, = Sy
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4, Table of Chemical Kinetic

Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A,AlA(ref)

BI
B-B(ref)

k,A k err.

units factor

73 LIT/DON
k,. Flash-photolysis of COS in Ar.
P(COS) = 0.1 torr,
P(Ar) = 150 torr.
78 VAN/SAF 1)
78 VAN/SAF 1)
1 ky,. Flash-photolysis. Vacuum-UV Absorption
Spectroscopy. A spin-allowed, least

motion primary path is assumed.
s(ip) + ce=cH » S,

Sulfur atom + Ethyne
73 LIT/DON
COS Flash-photolysis in Ar.
kref:
s(Ipy + co, + s(3p) + co,.
P(Ar) = 150 torr.

s + co=cp -+ :cocpst
Sulfur atom + Ethyne-dz
78 VAN/SAF
Flash-photolysis. Vacuum-UV Absorption
Spectroscopy. A spin-allowed, least
motion primary path is assumed,

S + CH~CBy ~ S\

Sulfur atom + Ethene
71 CON/VAN
Flash-photolysis method.
71 STR/O’C
Conventional photolysis method.
72 DAV/KLE2

S + CBp=aD, ~ S\p

Sulfur atom + Ethene-1,1-d,
71 STR/O'C
Conventional photolysis method.

Kpgg: S + CHy=CH, ~ S\

EX 295

EX 298
EX 298-484

RL 295

EX 298

EX 298

ES 298-450

ES 218-442

RL 298-450

295

(3.01+0.30)(11)

(2.3+0.4)(11)
(3.4%1.8)(13)

(2.5+0.4)

(2.320.4)(11)

(8.0£1.0)(11)

£1.0013)

(4.29+0.45)(12)

0

0

1510+201

755

79540

2

2/2

2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

S + cias-CHD=CHD -+
0 O

Sulfur atom + Ethene-l,z-dz. (Z)-
71 STR/0O’C RL 298-450 1.04 Q 4] 2/2
" Conventional photolysis method.

Kpopt S + CHy=CH, » S\
S + CD,=CD, ~ p&o,

Sulfur atom + Ethene-d,
71 STR/G'C RL 298-450 1.14 0 0 2/2
Conventional photolysis method.

Kpeg: S + CHy=CH, +
s(1D) + CH,=CH, + CH,=CHSH (a)
~ A )

Sulfux atom + Ethene
79 SHE/SAF 1) RN 298 4.2(13) 2
k,.
79 SHE/SAF 1) DE 298 3.8(13) 2
k.
1, UV-photolysis of COS.
Optimization.

stiny + CH4CHy - products
Sulfur atom + Ethane
72 LIT/DAL RL 300 1.7(-1) 2/2
. 1
ki og: SCD) + CH,=CH, -~ CH,=CHSH (a)

-~ A (b)
S+ S -8y + CH<CB,
Sulfur atom + Thiirane (Ethylene episulfide)

71 STR/0’C RL 298-450 8.3 0 -906 2/2
Conventional photolysis method.

Kog: S + CHy=CH, + Sy
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,Af/A(ref) B-B(ref) wunits factor
S + CH3C=CH - :S: (a)
ch

~ :c(cag)cast )
Sulfur atom + 1-Propyne
71 STR/0O’C RL 298-450 6.2 0 453 2/2
ka/kref' Conventional photolysis.

Kpge: S + CHy=CH, + S\
78 VAN/SAF 1) EX 298 (4.8%0.2)(12) 2
78 VAN/SAF 1) EX 298-449 (2.0x£1.2)(13) 0 453+101 2
1 ky,. Flash-photolysis.

Absorption spectroscopy. A spin-allowed,

least motion primary path assumed.

s+c53cn=caz-HcA
3

Sulfur atom + 1-Propene
71 CON/VAN 1) RL 288 (7.5%1.3) 2/2

koge: S + CHy=CH, + S\

71 CON/VAN 1) RN 298 (6.01£1.0)(11) 2
1, Flash-photolysis.
71 STR/O’C RL 298-450 1.0 0 -574 2/2

Conventional photolysis.
Kpog: S + CHy=CH, + Sa
73 KLE/DAV2 EX 214-500  (3.63x0.43)(12) 0 191445 2
S + H,Cﬁ + S, + CH;CH=CH,

Sulfur atom + Thiirane, methyl-
71 STR/O’C RL 298-450 8.4 0 -1057 2/2

Conventional photolysis.
Kpeg: S + CHy=CH, - S\

S + CH,CH,C=CH - :C(CH,CHy)cas}
Sulfur atom + 1-Butyne
78 VAN/SAF EX 298 (3.3+£0.2)(12) 2
Flash-photolysis.
Absorption Spectroscopy. A spin allowed,

least motion primary path assumed.
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4. Table of Chemical Kinetic

Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

k,k/k(ref), n B,
A,A/A(ref) B-B(ref)

Data T/K

type

k,A k err.

units factor

S
S+ (1113(.350(:53 - H,C/“\CH; (a)

+ :C(CHy)C(S)CEyt (1)
Sulfur atom + 2-Butyne
71 STR/0O’C
ka/kref'
Conventional photolysis.
kref:
S + CHy=CH, » /Sy

78 VAN/SAF
kb' Flash-photolysis.
Absorption-spectroscopy. A spin-allowed,

least motion primary path assumed.

S + CH,~CHCH=CH,, -
2 2 H,c:nc'é

Sulfur atom + 1,3-Butadiene
71 STR/0’C
Conventional photolysis.
kref:

S + CHy=CH, » S\

S + CHyCH,CBCH, = ad

Sulfur atom + 1-Butene
71 CON/vaN 1)

kref:
S + CHy=CH, » S\

71 CON/VAN 1)
1) Flash-photolysis method.
71 STR/O'C
Conventional photolysis.
kree:
S + CHy=CH, ~» S\

73 XLE/DAV2

RL 298-450 ~654

EX 298 (1.620.2)(13)

RL 298-450 2.4 0 ~1027

RL 298 (1.1+0.2)(1)

RN 298 (9.1£1.0)(12)

-866

RL 298-450 7.5(-1) 0

EX 216-475 (4.46+0.69)(12) 0 181+45

298

2/2

2/2

2/2

2/2

2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A Kk err.
type A,A/A(ref) B-B(ref) units factor
S + cis-CH,CH=CHCH4
HyC CH,
Sulfur atom + 2-Butene, (Z)-
71 STR/O’C RL 298-450 5.3(-1) 0 ~1052 2/2
Conventional photolysis.
kpot!
S + CH,=CH, - EA
73 DAV/KLE EX 219-500 (2.82+0.42)(12) 0 -116+45 2
S + trans-CHyCH-CHCHy - "’cz;
CH,
Sulfur atom + 2-Butene, (E)-
71 CON/VAN 1) RL 298 (1.5+0.3)(1) 2/2
Kret:
S + CHpy=CHy ~ /S,
71 CON/VAN 1) RN 298 (1.2+0.2)(13) 2
1) Flash-photolysis method.
71 STIR/0O’C RL 298-450 6.5(-1) -1012 2/2
Conventional photolysis.
Kref!
S + CHy=CHy = lf)
S + (CH,;),C=CH, * H,C
372 2 Hﬁgﬁék
Sulfur atom + 1-Propene, 2-methyl-
71 CON/VAN 1) RL 298 (4.5£0.6)(1) 2/2
Krof!
S + CHy=CH, -+ Sy
71 CON/VAN 1) RN 298 (3.6£0.5)(13) 2
1) Flash-photolysis.
RL 298-450 9.7(-1) 0 ~1188 2/2

71 STR/0’C
Conventional photolysis.

kpes!

S + CHy=CH, +
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, 4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

S + CHyCH,C=CCHy - :C(CH3)C(S)CH,CHyt (a)
+ :C(CH,CHy)C(S)CH3! (b)
Sulfur atom + 2-Pentyne
78 VAN/SAF
ko + ky.
Flash-photolysis.
Absorption Spectroscopy. A spin-allowed,

least motion primary path assumed.

-0 Q

Sulfur atom + Cyclopentene
71 STR/0’C
Conventional photolysis.

. - s
Kpeg: S + CHy=CHp » /5

S + CHyCH,C(CHy)=CH, + = HC
3CH,C(CH3)=CH, H,CH,&é‘

Sulfur atom + 1-Butene, 2-methyl-
71 STR/0O’C

Conventional photolysis.

kpof: S + CHy=CH, = sz

S + (CHy),C=CHCH; ~+ H,C_S\ CH,
He

Sulfur atom + 2-Butene, 2-methyl-
71 STR/O'C
Conventional photolysis.

: - s
Kpop: S + CHy=CH, » /Sy

S+ (CB3)2C=C(C53)2 - H,C 15 CH,
HC CH

Sulfur atom + 2-Butene, 2,3-dimethyl-
71 CoN/vaN 1)

kpeg: S + CHy=CH, » S,

EX 298

RL 298-450

RL 298-450

RL 298-450

RL 298

300

(1.8+0.2)(13)

6.7(~-1)

7.8(-1)

5.1(-1)

(7.7+1.0)(1)

-1082

-1424

-1515

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
71 CON/VAN 1) RN 298 2(6.2£0.8)(13) 2

Lower-limit k.
1 Flash-photolysis.
71 STR/O'C RL 298-450 5.0(-1) 0 -1691 2/2

Conventional photolysis.

Kpge: S + CHy=CH, ~ Sy

73 DAV/KLE EX 252-500 (2.82+1.02)(12) 0 -649+116 2

Sy (+M)+S+S (+M)
Sulfur dimer
80 HIG/SAI EX 4500-6000 4.79(13) 0 38752 2
M = Ar.
COS pyrolysis behind incident shock-waves.
Possibly an upper-limit k.
P = (240-380) torr.

Sy + 55 (+ M) >S5, (+ M)
Sulfur dimer

72 LAN/OLD ES 293 8.07(17) 3 10.0
M = CO,.

73 LAN/OLD ES 283 3.6(18) 3 5.0
M= COz.

78 NIC/AMO DE 285 (8.0x1.0)(18) 3

Radio-frequency pulse.

Kinetic Spectroscopy. High-vacuum.

k determined by computer simulation,
P = (0.1-2) torr.

SO (+M)+S+0 (+M)
Sulfur monoxide
78 AST/GLA EX 5700-7200 1.58(14) 0 5533143608 2 4.0'
M = Ar.
Incident or reflected shock-waves.

Rate constant expressed as k{Ar].

S0+ 0, + S0, +0
Sulfur monoxide + Oxygen molecule
72 BRE/MIL EX 297 <5.0(7) 2
Fast-flow. EFR detection.
Upper-limit k.
P(Total) = 0.45 torr.
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4. Table of Chemical Xinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes ’ Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

82 BLA/SHAL 1) : EX 298 (6.4420,96)(7) 2

82 BLA/SHA2 1, EX 230-420 1.44(11) 0 2370%250 2 2.1

1y arF Laser-photodissociation of SO,
at 193 nm. in He. P(He) < 400 torr.
P(SOZ) ~ 30 mtorr. P(Oz) < 500 torr.

SO+ S0 (+ M) + S0, +S (+ M)
Sulfur monoxide
72 BRE/MIL EX 297 <3.0(10) 2
Fast-flow technique with EFR detection,
P(Total) = 0.45 torr. Upper-limit k.

75 CHU/CAL ES 298 (5.0%4.0)(8) 2
Best fit.
80 HER/HUI EX 298 1.6(17) 3

M= N,. Tubular flow-reactor.

Mass-spectrometry.

So.+ snai» 50, + S0,
Sulfur monoxide + Sulfur trioxide
75 CHU/CAL ES 298 (1.2%0.7)(9) 2
Best fit.

S0 + (so)z"soz + 820
Sulfur monoxide + Sulfur monoxide dimer
80 HER/HUI EX 298 2.0(10) 2

Tubular flow-reactor. Mass-spectrometry.

SO + RO, -+ S0, + KO
Sulfur monoxide + Nitrogen oxide (NOy)

71 MIY/TAK2 EX 288 (1.2320.15)(12)
80 CLY/MAC EX 295 (8.1820.60)(12)
Discharge-flow. Mass-spectrometry.
82 BLA/SHAl EX 298 (8.91£1.20)(12) 2

ArF Laser-photodissociation of 50,

at 193 nm. in presence of diluent gas.
P(He) = (100-500) torr.

P(S05) ~ 30 mtorr,

SO, (+ M) = SO + O (+ M)
Sulfur dioxide
75 KIE EX 2800-5200 1.70(16) 0 56366+2013 2
M = Kr. Incident shock-waves. (3-30)% 80,
and (70-97)% Kr.
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4. Table of Chemical Kinetic

Data for Combustion Chemistry -- Continued

Extended validity of k reported in 71 ARM/CUL.

303

Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
78 AST/GLA EX 3700-7500 3.98(14) 0 53888+2165 2 2.0
M = Ar. Incident or reflected shock-waves. ‘
[Ar] = (0.3~4.0)x1019 molec.cm™3
Rate constant expressed as k[Ar].
78 JUS/RIM EX 2500-3400 2.9(16) 0 58590+£2270 2 2.2
M.= Ar. Reflected shock-waves.
79 GRI/REE 1) EX 2800-3880 (8.0%2.0)(15) 0 54353 2
Total dens.: (0.5-2.0)x101% molec.cm™3.
79 GRI/REE 1) SE 2500-5200 1.5(16) 0 56366 2
Extended T-range, for M = Ar, or Kr,
About a factor of 20 above literature values.
1y M = Ar. Reflected shock-waves.
80 RAJ/BAB 2) EX 4000-6000  3.34(15) 0 54152 2
M = Ar,
80 RAJ/BAB 2) EX 4000-6000 5.02(14) 0 33518 2
M = 50,.
2) Thermolysis of 80, behind incident shock-waves.
P = (1.0-2.5) torr. )
80 SAI/YOK2 EX 4300-6200 3.55(14) 0 52805 2
M = Ar. Thermolysis of SO, behind reflected
shock-waves. '
Total dens. = (0.5-1.4)x101® molec.om™3.
82 RAJ/BAB 3) EX 4000-6000  3.34(15) 0 54152 2
M = Ar.
82 RAJ/BAB 3) EX 4000-6000 5.02(14) 0 33518 2
M = S0,.
3) Dissociation of S0, behind incident
shock-waves, in Ar. Gas-chromatography.
P, = (1.0-2.5) torr.
S0, + S0,(B;) » socla,, 327) + 504
Sulfur dioxide
75 CHU/CAL ES 298 (2.210.5)(12) 2
50, + 50,(38,) ~ 50(327) + 504
Sulfur dioxide
75 CHU/CAL ES 298 (4.2+0.4)(10) 2
SOz + ROZ - 803 + NO
Sulfur dioxide + Nitrogen oxide (NOZ)
71 ARM/CUL EX 703-1193 6.31(12) 0 13588 2
77 FRE/PAL EX 703-1850 6.31(12) 0 13588 2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, v k,A k err.
type A,A/A(ref) B-B(ref) units factor

S0, + NO; -+ 505 + NO,
Sulfur dioxide + Nitrogen dioxide (NO3)
75 DAU/CAL ES 300 <4.2(3) 2
Upper-limit k.

SOz + l205 nd 803 + RZO‘
Sulfur dioxide + Nitrogen oxide (N;05)
75 DAU/CAL - : ES 300 £2.5(1) 2
" Upper-limit k.

S0, + CO -+ products
Sulfur dioxide + Carbon monoxide
71 BAU/JEF EX 1770-2453 2.69(12) 0 24303+604 2 1.32
M = Ar.
P = (27-170) torr.

*
SOZ + CO » SO + COZ

Sulfur dioxide + Carbon monoxide

73 CEH/HEI 1) RL 300 5.0(-4) 2/2
At 2537 A,.

73 CEH/HEI 1) RL 300 1.5(-3) 2/2
At 3130 A,.

73 CEH/HEI 1) RL 300 4.12(2) 2/1

At 3130-3261 Ay
The rate ratio to be multiplied
by a facto «, dependent on the
experimental conditions.
1) kpqg: 50, + products.
SO2* is a vibrationally excited singlet.

&
S0, + CO ~ SO + CO,

Sulfur dioxide + Carbon monoxide

73 CEH/HEI 1) RL 300 2.24(2) 2/1 1.4
At 2536 A.

73 CEH/HEI 1) RL 300 3.37¢2) 2/1 1.4
At 3130 A,.

73 CEH/HEI 1) RL 300 4.68(2) 2/1 1.4
At 3261 A,.

1) kpqp: S0,™* - 50,.
SOZ** is a chemically active triplet.
The rate ratio to be multiplied
by a factor #, depending on the

experimental conditionas.
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4. Table of Chemical Kinetjic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
S0, + CH=CH - CO + other products
Sulfur dioxide + Ethyne
71 FIF/MOR ES 1500-2150 5.46(11) 0.5 20533 2
The preexponential factor expressed as:
A(T/298)0:5,
50,(3B;) + CB=CH = CO + other products
Sulfur dioxide + Ethyne
77 SU/CAL EX 298 1.56(12) 2
Photolysis of SOZ/CH!CH mixtures.
302(331) + cis-CH,CH=CHCH; + [cis-CH:‘,CHfﬂCﬂCl!a.St)zl.r
Sulfur dioxide + 2-Butene, (Z)-
74 DEM/CAL ES 294 (1.29+0.18)(14) 2
50,(3B;) + trans-CHCH-CHCH,
- [trans-CH,CB=CHCH,.S0,]"
Sulfur dioxide + 2-Butene, (E)-
74 DEM/CAL - ES 284 (1.22+0.15)(14) 2
50,(1B1) + (CHy),CH + products
Sulfur dioxide + Propane, 2-methyl-
78 SU/CAL EX 298 8.4(12) 2
S0, photolysis.
P < 10 torr.
502(331) + (CB3)3CB - products
Sulfur dioxide + Propane, 2-methyl-
78 SU/CAL EX 298 8.7(11) 2
S0, photolysis,
P < 10 torr.
3 *
S0,("By} + cis-CHyCH,CH=CHCH; ~+ [CB,CH,CB=CHCE,.50,]
- soz + trans-C33CEzCH-CBCBa
Sulfur dioxide + 2-Pentene, (Z)-
76 WAM ES 285 (6.33+1.25)(13) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

50,(3B;) + trans-CH,CH,CH-CECH,
~ [CH4CB,CH=CHCH,.50,1"
= S0, + cis-CH3CH,CH=CHCHy
Sulfur dioxide + 2-Pentene, (E)-~
76 WAM ES 295 (1.0£0.27)(14) 2

S0z (+ M) = S0, + O (+ M)
Sulfur trioxide
79 AST/GLA EX 1700-2500 3.15(15) 0 318751323 2 1.6
M = Ar. Incident or reflected shock-waves.
k expressed as k[Ar]. Supersedes 78 AST/GLA.
{Ar] = (0.5-4.2)x101°9 molec.cm™.

§H + Dy ~ HDS + D
Mercapto + Deuterium molecule

77 PRA/ROG EX 808-937 1.35(13) 0 3530+220 2 1.8
Static system.

SH + SH + H,S + S

Mercapto
72 LAN/OLD ES 293 <1.81(13) 2
Upper-limit k.
73 BRA/TRU EX 298 7.8(12)
79 NIC/AMO DE 2985 (1.9+0.2)(13) 2

‘Radio-frequency pulse. Kinetic Spectroscopy.
" High-vacuum.
P = (0.1-2) torr.

SH + RO - products
Mercapto + Nitrogen oxide (NO)
73 BRA/TRU RN 288 6.3(11) 2

st (+ M) > SH+H (+ M)
Hydrogen sulfide

76 HIG/SAI 1) ES 2380-3010 1.26(16) 0 46301
77 BOW/DOD 1) EX 2700-3800 2.00(14) 0 37288x962 2 1.51
82 ROT/LOE1 1) EX 1965-2560  4.64(14) 0 41500

Thermolysis behind reflected shock-waves.
Atomic Resonance Absorption-Spectroscopy.
[HpS] = (0.6-4.9)x1013 molec.cm™3,
[Ar] = (5.0-8.0)x1018 molec.cm™3.
P(Total) = (1350-1500) torr.

by M= ar
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
N(*s) + 0, + NO(v=) + O
Nitrogen atom + Oxygen molecule
81 RAH/GIB 1) EX 288 (3.31£0.84)(6) 2
n=2.
81 RAH/GIB 1) EX 288 (3.43£0.54)(6) 2
n=3.
81 RAH/GIB 1) EX 298 (1.9920.18)(6) 2
n =4,
81 RAH/GIB 1) EX 298 (1.45£0.24)(8) 2
n =235,
81 RAH/GIB 1) EX 298 (4.22£1,20)(5) 2
n = 6.
81 RAH/GIB 1) EX 208 (3.01£1,20)(5) 2
n=7.
1) Fourier Transform IR Spectrometry.
P(N;) = 250 mtorr.
P(0y) = 500 mtorr.
N(¢%p) + 0, » NO + O
Nitrogen atom + Oxygen molecule
71 LIN/KAU EX 300 (3.61£1.20)(12) 2
71 SLA/WOO EX 237 4.84(12) 2
71 SLA/WOO EX 295 4,46(12) 2
71 SLA/WOO EX 385 5.18(12) 2
71 SLA/WOO EX 1000 8.43(12) 2
Extrapolated rate constant.
71 SLA/WOO ) EX 237-365 4.68(12) 0.5 0 2
The A-factor recalculated from the given 10.5
term and the above experimental rate constants.
The preexponential factor expressed as:
A(T/298)0-5,
72 HUS/KIR2 EX 300 (5.60£1.33)(12) 2
N(ZP) + 0, + NO + O
Nitrogen atom + Oxygen molecule
72 HUS/KIR2 EX 300 (2.77+1.51)(12) 2
N+ 0y(1a,) ~ Ho + 0
Nitrogen atom + Oxygen molecule
73 SCH/SCH2 EX 300 (1.35x0.52)(9) 2
73 SCH/SCH2 SE 300 1.63(9)

Average of present and literature data.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
N+03-'NO+02
Nitrogen atom + Ozone
79 STI/PAY EX 298 <3.01(8) 2
Discharge-flow. Flash-photolysis.
Resonance-fluorescence. Upper-~limit k.
N(%D) + 03 + NO + O,
Nitrogen atom + Ozone
80 HUS/SLA2 EX 300 >2.41(12) 2
UV-photolysis of N,0. Time-resolved
Resonance-Fluorescence. Lower-limit k.
K%p) +H, » FE + H
Nitrogen atom + Hydrogen molecule
72 HUS/KIR2 EX 300 (1.02+0.30)(12) 2
R+Hz(+H)*l!ﬂ2 (+ M
Nitrogen atom + Hydrogen molecule
81 PET/SAP EX 298 £3.63(11) 3
Discharge-flow. N atoms produced by
dissociation of Nz in a glow-discharge.
Unreported T assumed to be 298 K. Upper-limit k.
[Hy] ~1.3x1017 molec.cem™3.
M} = 3.6x1017 molec.cm™3,
P(H,) = (0.2-0.4) torr.
N+O0OH~NO+H
Nitrogen atom + Hydroxyl
77 HAY1 RL 1850-2380 (1.0+0.2) 2/2
Fuel-rich, Ethylene-, and Acetytlene-air
flames. Kpef: N + NO = N, + 0.
80 HOW/SMI EX 298 (3.01+0.72)(13) 2
Discharge-flow. HZO Flash-photolysis.
Resonance-fluorescence. P(Total) = 3.75 torr.
81 HOW/SMI EX 250-515 (3.2040.27)(13) -0.25 0 2
Discharge-flow. OH radicals formed by Ho0 Flash-
photolysis. N atoms formed by dissociation of
~1Z N, in Ar. Resonance-fluorescence. The pre-
exponential factor expressed as: A(T/298)°°'25.
[N] = (0.5-5.1)x1013 molec.cm™3.
81 MOR2 RL 1790-2200 (1.040.3) 2/2

Premixed HZ/OZ/Ar flames. Laser-fluorescence.

P =760 torr. ket N+ NO -+ Ny + O.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(zef)

n B,
B-B(ref)

k,A k err.

units factor

N(Zp) + H,0 + products
Nitrogen atom + Water
76 SLA/BLA3
Vacuum UV-Photolysis, P(He) = 7 torr.
P(N,0 + Ar) = 7 torr.(1Z N,0 in Ar).

N + 503 + NO + SO,
Nitrogen atom + Sulfur trioxide
72 JAC/WIN
75 WES/DEH1
Upper-limit k.

N+ N(+ M- Nz (+ M)
Nitrogen atom
75 BED/TCH
M = N,. Electron Paramagnetic Resonance.
P = (2.2-3.2) torr.
78 EME/MAR 1)
M = Ar.
78 EME/MAR 1)
M = He.
78 EME/MAR 1)
M= N,.
1) ESR-jet~flow technique.
P(Total) = (1.5-8.0) torr.
78 YAM
M = N,. Recombination of N atoms in
Lewis-Rayleigh Nitrogen afterglow.
P(Nz) < 4.2 torr.

N + NO ~» K, +0
Nitrogen atom + Nitrogen oxide (NO)
75 CLY/MCD
75 CLY/MCD
78 LEE/MIC3
Discharge~-flow, or Flash-photolysis.
Resonance-Fluorescence. T-independent k.

79 ISH/SUG1

Pulse-radiolysis. Absorption-spectroscopy.

P(Total) = (200-800) torr.
80 CHE/CLY

Discharge-flow. Resonance-fluorescence.

EX

R R

R R

198-372

300

298

298

300

300

300

298

298-670
298
196-400

298

298

309

(1.51+0.30)(14)

3.07(8)

<6.0(6)

(7.58£1.96)(15)

(8.34x1.81)(15)

(7.98+0.73)(15)

(3.99+1.45)(15)

(2.61+0.07)(15)

(4.84x0.84)(13)
(1.3340.84)(13)
(2.4120.12)(13)

(1.39+0.24)(13)

(2.04+0.18)(13)

0 410+120



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
80 SUG/ISH2 EX 298 (1.1420.12)(13) 2

Pulse-radiolysis. Resonance-absorption.

P(Total) = (200-1000) torr.

N(?D) + O + N, + O
Nitrogen atom + Nitrogen oxide (NO)

71 LIN/KAU EX 300 (4.22%1.51)(13)
72 HUS/KIR2 EX 300 (3.67+2.23)(13)
80 SUG/ISH2 EX 298 (2.11+0.18)(13) 2

Pulse~radiolysis. Resonance-absorption.

P(Total) = (200-1000) torr.

K(%p) + HO » N, + O
Nitrogen atom + Nitrogen oxide (NO)

72 HUS/KIR2 EX 300 (2.05£0.66)(13)
80 SUG/ISH2 EX 298 (1.63+0.12)(13)
Pulse-radiolysis. Resonance-absorption.
P(Total) = (200-1000) torr.
I+H024H20+0 (a)
- NO + NO (b)
-+ Nz + 02 (c)
<N, +0+0 (d)
Nitrogen atom + Nitrogen oxide (NOy)
75 CLY/MCD EX 298 (8.43x0,12)(11) 2
k,.
82 CLY/ONO EX 293 (1.81+0.19)(12) 2
ky + ky + ko + ky. NO, in excess.
Discharge-flow. Resonance-fluorescence.
[NO,1/[N], > 80.
K(%D) + N,0 + N, + KO (a)
+ N(*s) + N, + 0 (b)
Nitrogen atom + Nitrogen oxide (NZO)
71 SLA/WOO 1) ) EX 237-365 3.75(12) 0.5 403+101 2
Preexponential factor expressed as: A(T/298)°'5.
71 SLA/WOO 1) EX 300 1.02(12) 2
72 BUS/KIR2 1) EX 300 (2.89+0.54)(12) 2
76 SLA/BLA3 1) EX 198-372 (6.93+1.81)(12) 0 569+70 2
Vacuum-UV Photolysis.
1
) ka'
71 LIN/KAU EX 300 (2.11x0.72)(12) 2
ky + ky.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), ) n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

N(ZP) + N0 + N, + NO
Nitrogen atom + Nitrogen oxide (NZO)
72 HUS/KIR2 EX 300 (2.05x£0,90)(12) 2

N + HN; + R, + N,H
Nitrogen atom + Hydrazoic acid

73 LEB/COM EX 298 2.95(9) 2

N + NH,NH, + RH + NH,NH (a)
-+ products (overall) (b)

Nitrogen atom + Hydrazine

75 YO EX 298 2.7(10) 2
k,. _

75 vo 1) EX 298-652  3.1(12) 0 1158 2

75 vo 1) EX 298 6.7(10) 2

by k.

N+ C (+M - cNBZEH (+M)

Nitrogen atom + Carbon atom

75 WAS/KLE . EX 298 (3.4120.91)(15) 3
M = Ar. Unreported T assumed to be 298 K.
74 KLE/WAS EX 298 3.41(15) 3

M = Ar. Resonance absorption.

P(Total) = 1torr.

R(?D) + CO, » NO + CO  (a)
- N+ 0+ CO (b)
Nitrogen atom + Carbon dioxide
71 LIN/KAU EX 300 (3.01£1.20)(11) 2
ko + ky.

N + HCHO - products
Nitrogen atom + Formaldehyde
71 WHI EX 323-643 2.59(12) 4] 1812+302 2

N + CH30H ~ HNO + CH3
Nitrogen atom + Methanol
73 ROS/ROS EX 3089-409 2.40(11) 0 43301481 2 1.20

P = (1.07-1.56) torr.

73 ROS/ROS RL 299-306 (3.6£0.4) 0 0 2/2
kpof: N + CH30D - products.

73 ROS/ROS RL 340-346 (8.0+1.0) 0 0 2/2
kot N + CD30D + products.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
N + CH30D - DNO + CHy
Nitrogen atom + Methanol-d
73 Ros/Ros 1) EX 299-306  (5.3x1.2)(7) 0 2
Average of 4 k’s. P = (1.08-1.92) torr.
73 ROS/ROS 1) EX 340-346 (1.25+0.15)(8) o 2
. Average of 3 k’s. P = (1,08-1.12) torr.
1) [cH40D) = (1.50-4.54)x1018 molec.om™3.
K+CN—+C+N,
Nitrogen atom + Cyanogen
76 SLA ES 5000-8000 (4.4x2.0)(14) 0 4529 2
N + CH=CH -+ products
Nitrogen atom + Ethyne
77 MIC/LEE EX 298 <3.01(8) 2
Discharge-flow. Resonance-fluorescence.
Upper-limit k. P = (1.5-2.5) torr.
79 SAT/SUG EX 300 (1.02£0.12)(10) 2
Pulse-radiolysis. Resonance-absorption.
P(N;) = (200-600) torr.
N + CHy=CH, (+ M) -~ products
Nitrogen atom + Ethene
77 MIC/LEE EX 298 <3.01(8) 2
Discharge-flow. Resonance-fluorescence.
Upper~-limit k. P = (1.5-2.5) torr.
(N1, ~ 1.0x1012 molec.cm™3.
79 ISH/SUGL EX 298 <3.98(10) 2
Pulse-radiolysis. Absorption-spectroscopy.
Upper=limit k. P(Total) = (200-800) torr.
79 SAT/SUG EX 300 (3.91+0.78)(10) 2
Pulse-radiolysis. Resonance-absorption.
P(N,) = (200-600) torr.
80 HUS/SLA2 EX 300 (3.41+0.22)(17) 3
M=N,. N;0 photolysis.
Resonance-fluorescence.
I(ZD) + CH,=CH, -* products
Ritrogen atom + Ethene
80 SUG/ISH2 EX 298 (2.2320.18)(13) 2

Pulse-radiolysis.
Resonance-absorption.

P(Total)= (200-800) torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

T/K

k,k/k(ref), n B,
A,A/A(ref) B-B(ref)

k,A k err.

units factor

N(%P) + CH,=CH, ~ products
Nitrogen atom + Ethene
80 SUG/ISH2
Pulse-radiolysis. Resonance-absorption.

P(Total) = (200-700) torr.

N + CE3CH,0H -+ HNO + CH4CH,
Nitrogen atom + Ethanol
73 ROS/ROS

[CH3CH,OH] = (1.45-4.76)x1018 molec.em™3.

P = (1.12-1.63) torr.

N + CH3C=CH -+ products
Nitrogen atom + 1l-Propyne
77 MIC/LEE
Discharge-flow. Resonance-fluorescence.
Upper-limit k.
P = (1.5-2.5) torr.
[Nl ~ 1.0x10%2 molec.cm™3.

N + CHyCH=CH, -+ products
Nitrogen atom + 1-Propene
77 MIC/LEE
Discharge-flow. Resonance-fluorescence.
Upper-limit k.
P = (1,5-2.5) torr.
(N1, ~ 1.0x1012 molec.cm™3,
79 SAT/SUG
Pulke-radiolysis. Resonance-absorption.
P(N,) = (200-600) torr.

N + CH5CH,CH,0H » HNO + CH4CH,CH,
Nitrogen atom + 1-Propanol
73 ROS/ROS

[CH3CH,OH] = (0.93-3.80)x101® molec.com™3.

P = (1.29-1.48) torr.

N + (CH3),CBOH -+ HNO + (CH3),CH
Nitrogen atom + 2-Propanol
73 ROS/ROS

[CH,CH,O0H] = (0.38-1.22)x1018 molec.cm™3.

P = (0.865-1.73) torr.

EX

EX

EX

EX

298

312-425

298

298

300

354-494

304-449

313

(1.68£0.12)(13) 2

2.00(11) 0

42101241 2 1.10

<3.01(8) 2

<3.01(8) 2

(6.63+1.20)(10) 2

2.75(11) 0

3609+241 2 1.10

8.51(11) 0 46911241 2 1.12



4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data
type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

N+ CHZ-CBCH=CBZ - products
NRitrogen atom + 1,3-Butadiene
79 SAT/SUG
Pulse-radiolysis. Resonance-absorption.
P(Ny) = (200-600) torr.

N + C33CHZCB-CB2 - products
Nitrogen atom + 1-Butene
79 SAT/SUG
Pulse-radiolysis. Resonance-absorption.
P(N;) = (200-600) torr.

N+ cis-CH3CE=CHCH; - products
Nitrogen atom + 2-Butene, (Z)-
79 SAT/SUG
Pulse-radiolysis. Resonance-absorption.
P(Ny) = (200-600) torr.

N + trans-CE;CH=CHCH; - products
Nitrogen atom + 2-Butene, (E)-
79 SAT/SUG
Pulse-radiolysis., Resonance-absorption.
P(Ny) = (200-600) torr.

N + (CH3)2C~CH, + products
Nitrogen atom + 1-Propene, 2-methyl-
79 ISH/SUG1
Pulse-radiolysis, Absorption-spectroscopy.
Upper-limit k.
P(Total) = (200-600) torr.
79 SAT/SUG
Pulse-radiolysis. Resonance-absorption.
P(Ny) = (200-600) torr.

N + NCCRCCK + [N.C,N,}]
Nitrogen atom + 2-Butynedinitrile (Dicyanocacetylene)
72 HAN/OBE2 '

N + (CH3)2C=CHCH; - products
Nitrogen atom + 2-Butene, 2-methyl-
79 SAT/SUG
Pulse-radiolysis. Resonance-absorption.
P(Ny) = (200-600) torr.

EX

ES

300

300

300

300

298

300

300

300

314

(6.63+0.60)(10)

(6.63x0.60)(10)

(3.91+0.48)(10)

(4.064+0.54)(10)

<8.43(10)

(1.08+0.12)(11)

(3.18%2.58)(9)

(4.94x0.48)(10)



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B~-B(ref) units factor

“2 (+M) > N+N (M
Nitrogen molecule
74 KEW/HOR 1)
M= N.
74 XEW/HOR 1)
M=N,.
1y The preexponential factor expressed as:
A(T/288).

K,(a%5 ) + 0, = K, (x¥2) + 0" (a)
- N,x13) + ocle) + ocley )
~ K0x2m + o¢3p) ()
+ N,0x?*m) + o('p) (@

Nitrogen molecule + Oxygen molecule

82 IAN/JEF 1)
K,-
82 IAN/JEF 1)
Kp-
82 IAN/JEF 1)
ke + ky.
82 IAN/JEF 1)
ko + ky + ko + ky.
1y M= ar,
Discharge-flow.
Laser-induced fluorescence.
Weighted average k’s.
P(Total) ~ 2 torr.

Ny (A%E ¥, vem) + 0, = products
Nitrogen molecule + Oxygen molecule
81 IAN/KAU 1)
n =0,
81 IAN/KAU 1)
n=1,
81 IAN/KAU 1)
n=2,
1 Discharge-flow.

Laser-induced fluorescence.

Ka + .3 - '2 + '2 + lz
Azide
79 JOU/LEB1

Calculation based on computer simulation.

EX 6000-14000 5.54(19) -2.5 113200

EX 6000-14000 5.03(20) -3.5 113200

ES 298 =6,02(11)
ES 298 ~1.20(12)
ES 288 =3,61(10)
EX 298 1.81(12)
EX 2988 (1.5120.24)(12)
EX 288 (2.35%0.36)(12)
EX 298 (2.59+0.42)(12)
DE 298 (3.91+0.980)(13)
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

NO (+ M) * N+ 0 (+ M)
Nitrogen oxide (NO)
73 MYE
M = Ar.
. 73 MYE
M = NO. Upper-limit estimate.

1
NO + 0,( AS) -+ NO; + 0
Nitrogen oxide (NO) + Oxygen molecule
76 DUM

NO + NO + N, + Oy (a)
-+ N,0 + O (b)
Nitrogen oxide (NO)
75 TRU/MAC
kg
expressed as: A(T/298)°'5.
73 MYE
ky, .
76 MCC/KRU
ky,. Best fit to the experimental data.
77 MCC/KRU

M = Ne. The preexponential factor

kj,. Flow reactor.

79 KOS/ASA
ky,. Incident shock-waves.
Computer simulation.
[NO] = (2.4-4.2)x1028 molec.com™3.
P, = 30 torr.

NO + RO + RO ROZ + RZO
Nitrogen oxide (NO)
79 GVO/NES1 1)
P = (6.0- 10.5) torr.
79 GVo/NES2 1)
P = (22.5-112.5) torr.

1) NO oxidation in a stainless-steel vessel.

NO + NO + O, + NO, + NO,

Nitrogen oxide (NO) + Oxygen molecule
73 STE/NIK1
75 ENG/COR
75 ENG/COR

A and B recalculated from the reported data.

EX 2600-6300

ES 2600-6300

EX 298

EX 2700-4700

EX 2595-6300

EX 1750-2100

EX 1750-2100

DE 2700-3500

EX 753-813

EX 713-923

EX 298
EX 298
EX 298-323

316

1.37(14)

<3.0(14)

2.94(B)

3.07(12)

2.35(10)

1.80(12)

1.80(12)

4.9(12)

1.26(10)

1.07(10)

(1.45£0.07)(10)
(1.46+0.03)(10)
(1.99+0.28)(9)

0.

0

0

0

0

0

74685

76497

30458

14595

32109

32109

33770

13589x1007

13488x151

-591%43



4, Table of Chemical Xinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B~B(ref) wunits factor

NO + NO, + H,0 -+ HONO + HONO
Nitrogen oxide (NO) + Nitrogen oxide (NOZ) + Water

75 ENG/COR ES 298-323 (1.540.5)(11) 0 0 3
Best data-fit by optimization.

76 CHA/NOR DE 298 (2.19+0.70)(10) 3
k) = Kk_g.

NO + N03 d N02 + NOZ
Nitrogen oxide (NO) + Nitrogen oxide (NOZ)

73 HAR/JOH RN 296 5.24(12) 2

74 GLA/TRO1 ES 1000-1100 (8.0+4.0)(12) 2
Best fit to the experimental data.

75 GRA DE 297 (1.13+0.25)(13) 2

k) = Kk_;.

78 GRA/JOH DE 297 (1.14£0.24)(13) 2

Modulated photolysis technique.
ky = k_qK.

NO + N,0 ~ NO, + N,
Nitrogen oxide (NO) + Nitrogen oxide (N30)
73 BOR/SKA ES 1050-2510 2.75(14) 0 251641510 2 1.58
79 GVO/NES3 EX 713~-923 1.51(11) 0 24811302 2 2.51
N,0 decomposition
in a stainless-steel vessel
under static conditions.
Gas~chromatography.
P = (22.5-112.5) torr.

NO + NH, + N, + H,0
Nitrogen oxide (NO) + Amidogen

71 GOR/MUL EX 298 1.6(13) 2
Unreported T assumed to be 288 K.

72 BED/THO RL 615-660 5.01(-3) 0 -3221x503 2/2
Kpeg:

NH, + NO, -+ NH + HONO.
73 GEH/HOY EX 288 (5.0£1.0)(12) 2
The water molecule formed as product is

vibrationally excited.

NO + NH; - HNO + NH,
Nitrogen oxide (NO) + Ammonia
78 ROO/HAN ES 1700-3000 5.0(14) 0 25164 2

Shock-waves.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A AfA(ref) B-B(ref) wunits factor
NO + HNO - products
Nitrogen oxide (NO) + Nitrosyl hydride
81 CHE/NAD EX 298 (3.01%£0.90)(5) 2
CH4CHO/NO flash-photolysis. P(HCHO) = 7 torr.
P(CH3CHO) = 12.2 torr.
P(NO) = (20-380) torr.
NO + HONO, —+ NO, + HONO
Nitrogen oxide (NO) + Nitric acid
77 KAI/WU EX 300 9.03(3) 2
79 MCK/MAT EX 298 8.4(3) 2
Flow-reactor. Spectrophotometry. P = 760 torr.
79 STR/WEL EX 296 (2.051.20)(2) 2
Tunable diode-laser, Static reactor.
NO + C,0 - KCO + CO (a)
- CNO + CO (b)
Nitrogen oxide (NO) + Carbon oxide (C50)
80 DON/PIT EX 298 (2.61+0.07)(13) 2
k, * ky,. Laser photodissociation of C30,
nm. Dye-laser induced fluorescence.
NO, (+ M) + NO + O (+ M)
Nitrogen oxide (NOZ)
78 END/GLA EX 1800 2.45(8) 2
M= N,. M-efficiencies relative to N, are:
1.00(Ny), 0.61(Ar), 0.61(Kr), 0.69(Xe), 0.82(Ne),
2.04(C03), 2.04(CF,), 2.14(He). Thermolysis in
shock-waves. Rate constants expressed as k[M].
NO, + NO, = RO + NOg (a)
- NO + anti—NOa (b)
Nitrogen oxide (N02)
73 BUT/LEV ES 1700-2400 (3.2%1.0)(12) 0 12870 2
k,.
77 FRE/PAL ES 1471-1855 3.16(13) 0 17111 2
ky,.
NO, + NO, + CH30H + HONO, + CH,0NO
Nitrogen oxide (NO;) + Methanol
82 NIK/MAK1 EX 298 (2.07£0.22)(11) 3

FTIR-spectroscopy. P(CH30H) = (0-1.0) torr.
P(NO;) = (0-1.0) torr. P(Ny) = 700 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
NOZ + RO, + f_’\ -+ products
Nitrogen oxide (NOZ) + Oxirane
71 JAF EX 298-373 1.3(12) 1862 3
Preliminary results.
NO, + NO, + CH3CH,0OH + HONO, + CH;CH,ONO
Nitrogen oxide (NOZ) + Ethanol
82 NIK/MAK1 EX 298 (2.07£0.29)(11) 3
FTIR-spectrometry. P(CH3CH,OH) = (0.1-1.0) torr.
P(NOp) = (0-1.0) torr, P(N3) = 700 torr.
NO, + NO; (+ M) + KO + RO, + 0, (+ M) (a)
-+ K05 (+ M) (b)
Nitrogen oxide (NOZ) + Nitrogen oxide (NO3)
75 GRA DE 298-329 (1.51+0.30)(10) 1228101 2
k,. k, = k_,K.
78 GRA/JOH DE 298~329 (1.51+0.30)(10) 1230x100 2
k,. Modulated photolysis. k, = k_,X.
80 CON EX 262-272 1.28(14) 1360 2
ky,- M = N,. Limiting high-pressure k.
N,05/NO thermolysis.
[Ny} <2x1018 molec.om™3.
82 FOW/MIT EX 298 (1.20+0.48)(12) 2
kb. Closed system. N03 generated by injecting
NO, in a O3 flow. k expressed as k[M].
[NO,1, = (0.1-1.0]1x10%% molec.cm™3.
[03] = (5.5-7.4)x1017 molec.cm™3.
82 MAL/TRO RE 200-300 9.62(11) 0. 0 2
ky,. Limiting high-pressure k. Recommended k,
in terms of unimolecular rate theory. The pre-
exponential factor expressed as: A(T/ZQB)O'Z.
80 CON EX 268-307 3.48(15) ~1550 3
kyp. M = Ny. Limiting low-pressure k.
N,05/NO Thermolysis. 1018 molec.cm 3.
78 WAY/MIT ES 298 1.31(16) 3
kb. Flow-reactor. M = NOZ, 02. Preliminary k.
82 MAL/TRO RE 200-300 1.38(18) -4, 0 3

k;,. Rate constant expressed as k/[M]. Limiting
low-pressure k. Recommended k, evaluated in
terms of unimolecular rate theory. The pre-

exponential factor expressed as A(TIZQB)_A'I.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

NOZ + nna -+ HONO + Rﬂz
Nitrogen oxide (Noz) + Ammonia
72 BED/THO EX 615-660 3.88(12) 0 13916x51 2 2.0
Cylindrical Pyrex reaction vessel.
Photomultiplier. Logarithmic amplifier.

NO, + HONO -+ NO + HONO,
Nitrogen oxide (Noz) + Nitrous acid
79 STR/WEL DE 296 £6.02(1) 2
Tunable diode-laser. Static reactor.
ky = k_4K.

NO, + CH, — HONO + CH4
Nitrogen oxide (NOZ) + Methane
78 SLA/GRI3 ES 1300-1900 7.0(11) 0 15088 2
Shock-waves. P = (2-4) Atm.
81 SLA/GRI ES 1310-1790 1.2(13) 0 15098 2
CH,/0,/Ar ignition sensitized by NO, behind
reflected shock-waves.

P = (1.8-3.6) atm.

NOZ + HCN - HONO + CN (a)
- HNO + NCO (b)
Nitrogen oxide (NOZ) + Hydrocyanic acid
82 FIF/HOL 1) EX 1300 <1.0(7)
82 FIF/HOL 1) EX 1800 £1.0(10)
1 k, = ky. Reaction behind shock-waves in Ar.
Upper-limit k’s. P = (1.7-12.6) atm.

RO, + CHy=CH, -~ products

Nitrogen oxide (NOp) + Ethene
71 JAF EX 298-373 2.00(8) 0 4145 2
71 JAF EX 298 1.82 2

NO, + CH3CHO - HONO + CE5CO
Nitrogen oxide (NOZ) + Acetaldehyde

71 JAF EX 298-373 1.58(5) 0 3473 2
71 JAF EX 298 1.50 2
72 DAV/COR EX 295 (8.596+0.189) 2
72 DAV/COR EX 295-395 3.10(10) ] 6492+302 2
The A-factor recalculated from
the reported experimental data.
74 JAF /WAN EX 295-390 2.51(10) 0 6241 2
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
NOZ + CﬂacECH - products
Nitrogen oxide (NOZ) + 1-Propyne
73 ASH/THO EX 443-493 4.68(8) 6427481 1.20
NO, + CH3CH=CH, —* products
Nitrogen oxide (NOZ) + 1-Propene
71 JAF EX 298-373 3.2(8) 3914
71 JAF EX 298 6.24
76 GRY/ROZ EX 293-373 2.4(5) 2818
NO, + CH4CH,CH4 ~+ HONO + (CH3),CH
Nitrogen oxide (NO,) + Propane
76 TIT/BAL EX 423-498 2.40(10) 11374%60 1.12
NO, + CH3CH,CHO -+ HONO + CH3CH,CO
Nitrogen oxide (NO,) + Propanal
74 JAF /WAN EX 295-390 2.51(10) 6241
NO, + (CH;),CO + HONO + CH,COCH,
Nitrogen oxide (NO,) + 2-Propanone
71 JAF EX 298-373 3.8(5) 3588
71 JAF EX 298 2.4
NO, + CH,=CHC=CH - products
Nitrogen oxide (NO,) + 1-Buten-3-yne
75 GRY/ROZ EX 273-333 8.8(5) 1711
KO, + CH4C=CCH3 - products
Nitrogen oxide (NO,) + 2-Butyne
73 ASH/THO EX 443-493 3.63(8) 6029+96 1.23
NO, + C33CHZCH=C32 -+ products
Nitrogen oxide (NOZ) + 1-Butene
71 JAF EX 298-373 2.51(B) 3684
71 JAF EX 298 1.07(1)
NO, + cis—CH5CH=CHCH3 ~+ products
Nitrogen oxide (NOZ) + 2-Butene, (2)-
71 JAF EX 298-373 2.51(5) 2763
71 JAF EX 298 2.36(1)
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

NO, + trans—CHyCH=CHCH, - products
Nitrogen oxide (NO,) + 2-Butene, (E)-

71 JAF EX 298-373 1.58(6) 0 3224

71 JAF EX 298 3.17(1)
NO, + (CH4),C=CH, -+ products
Nitrogen oxide (NOz) + l1-Propene, 2-methyl-

71 JAF EX 298-373 3.88(4) 0 1980

71 JAF EX 288 5.17(1)
RO, + CH3CH,CH,CHO -+ HONO + CH3CH,CE,CO
Nitrogen oxide (NO,) + Butanal

74 JAF /WAN EX 295-390 2.51¢10) 0 6241 2
NO, + CH4CH,N(10)=CHCH3 - KO + CH,CH,NO + CH4CHO
Nitrogen oxide (NOZ) + Ethanamine, N-ethylidene-

N-oxide
82 GLE/H@; 1, EX 298 >6.02(7) 2
Lower-limit k.
82 GLE/HEI 1) RL 288 3.0(¢-1) 2/2

krof: (CHaCH,),NO + CH,;CH,N(10)=CHCHy + adduct
1) Diethylhydroxylamine oxidation by NOZ

in a IR gas-cell.

[NOp] (15-236) mtorr. [HONO] = (11-15) mtorr.

[(CH4CHy ) NOH] = (25-45) mtorr.

KO, + (CH3CH,),NOH -+ HONO + (CH3CH,),NO (a)
-~ any other products (b)
Nitrogen oxide (NO,) + Ethanamine, N-ethyl-N-hydroxy-
82 GLE/HEI Es 298 (3.31x0.60)(6) 2
k. Diethylhydroxylamine oxidation by NO,
in a IR gas-cell.
[NO,] (15-236) mtorr. [HONO] = (11-15) mtorr.
[(CH3CHy),NOH] = (25-45) mtorr.
74 JAY/SIM EX 288 2.71(6) 2
koverall- Dark reaction of (CH3CH,),NOH (diluted
in CO,) with NO, (diluted in 0,). High-vacuum.
P(Diethylhydroxylamine) = 2.2 mtorr.
P(NO,) = 19.3 mtorr.

No,, + CH,=CHC(CH, )=CH, - products
Nitrogen oxide (NO,) + 1,3-Butadiene, 2-methyl-

75 GRY/ROZ EX 273-433 1.7¢(7) 0 1056 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,

k/k(ref),

A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

NO, + C33CHZCH2CH=CH2 -+ products
Nitrogen oxide (NOz) + 1-Pentene
71 JAF
71 JAF

NO3 + NO3 = NO, + NO, + O,
Nitrogen oxide (N03)
75 GRA
78 GRA/JOH
Modulated photolysis.
80 AFA/DOR

Given with caution.

Indirect measurement based on the literature

data for the reaction:

NO, + Oy =+ NO5 + 0,

and K for reaction:

Ny05 = NO, + NOg.

N03 + CHZ=C'H2 -+ products
Nitrogen oxide (NO3) + Ethene
75 JAP/NIK

Data fit to a proposed mechanism,

NO; + CH4CHO - HONO, + CHyCO

Nitrogen oxide (NOB) + Acetaldehyde

74 MOR/NIK

Best fit of experimental data.

NO5 + CH4CH=CH, -+ products
Nitrogen oxide (N03) + 1-Propene
75 JAP/NIK

Data fit to a proposed mechanism.

NOz + CD3CD=CD, -+ products

Nitrogen oxide (NO;) + 1-Propene-dg

75 JAP/NIK

Data fit to a proposed mechanism.

EX 298-373
EX 298

EX 298-329
EX 288-329

CO 300-350

EX 300

EX 300

EX 300

EX 300

323

(5.
(5.

(1.

(5.

.58(6)
.76

12+1.69)(11)
12+1.69)(11)

69+0.24)(12)

60+0.60)(8)

7.23(8)

(3.19+0.18)(8)

(3.55%0.24)(9)

0

0
0

0

3684

24512101
2450100

3400600



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reactiocn, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

NO, + CH4CH,CH=CH, ~ products
Nitrogen oxide (NO3) +1-Butene
75 JAP/NIK EX 300 (4.69%0.48)(9) 2

Data fit to a proposed mechanism.

NO; + cis-CH3CH=CHCH3 —+ products
Nitrogen oxide (NO3) + 2-Butene, (Z)-
75 JAP/NIK EX 300 (1.08+0.12)(11) 2

Data fit to a proposed mechanism.

NO5 + trans—CH3CH=CHCH3 + products
Nitrogen oxide (NO3) + 2-Butene, (E)-
75 JAP/NIK EX 300 (8.4320.60)(10) 2

Data fit to a proposed mechanism.

NO3 + (CH3),C=CH, —* products
Nitrogen oxide (NOa) + 1-Propene, 2-methyl-
75 JAP/NIK EX 300 (6.63xD0.60)(10) 2

Data fit to a proposed mechanism.

NO, + CﬂacH=C(CBS)2 -+ products
Nitrogen oxide (N03) + 2-Butene, 2-methyl-
75 JAP/NIK EX 300 (3.31£0.30)(12) 2

Data fit to a proposed mechanism.

N03 + (CHa)2C=C(C33)2 - products
Nitrogen oxide (NO3) + 2-Butene, 2,3-dimethyl-
75 JAP/NIK EX 300 (2.23x20.30)(13) 2

Data fit to a proposed mechanism.

N0 (+ M) + Ny + 0 (+ M) (a)
-~ any other products (b)
Nitrogen oxide (NZO)

71 D’'A EX 1600-2500 2.88(1) 0 27680 2
ka' M= Ar.
Rate constant expressed as: k/[M].

71 LIP EX 1400-2000 1.35(13) 0 24555%2235 2 3.98
ka‘ M = Kr.

72 BOR/SKA EX 1000-2000 5.01(14) o] 28686755 2 2.0

koo M= Ar + N,.
Reflected shock-waves.

72 SOL SE 1000-3000 4.7(14) 0 29190 2
k,. M= Ny0.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
72 VER/KIS EX 1250-1800 1.4(11) 0 28573 1
ka' M= NZ' Limiting high-pressure k.
73 LIP/MIL EX 1300-1850 1.26(13) 0 22194 2
k,. M = Kr.
75 BAB/DEA EX 1850-2535 7.83(14) 0 28628 2
k,. M= Ar.
75 DOV/NIP EX 2160-2500 5.01(13) 0 29190 2
k,. M= Ar,
76 DEA ES 1850-3075 1.96(14) 0 25861 2
k,. Data fit to a proposed mechanism.
77 BAL/VAN EX 1670-1980 (1.3%0.4)(15) 0 28435 2
k,. M = Hy. Supersonic molecular beam.
Mass-spectrometry.
P = 40 torr.
77 DEA/STE1l EX 2100-3200 2.71(14) 0 27184 2
k,. M = Ar. Shock-waves. N,0/CO/Ar mixtures at a
total concentration of (2.5-7.7)x1018 molec.cm™>.
77 MON/HAN1 ES 1815-3365 1.42(14) 0 25808 2 1.5
k,. M = Ar, Xr, N,, or Op. Best data-fit.
79 END/GLA EX 2000 2.7(8) 2
k,. M = N,. M-efficiencies relative to N, are:
1.00(N;), 0.52(Xe), 0.61(Kr), 0.78(Ar), 1.48(Ne),
4 ,26(He), 4.81(CF4). Thermolysis in shock-waves.
Rate constants expressed as k([M].
80 SUL/KLI EX 1685-2560 (3.71x2.74)(14) 0 13820+727 2
ka' M = Ar. Thermolysis behind shock-waves.
P = (1300-3500) torr.
80 ZAS/LOS EX 1700-2500  4.4(14) 0 28183 2
k,. M = Ar. M-efficiencies relative to Ar are:
1.00(Ax), Z.O(NZ), 3.0(CO), &4.0(He).
lar] = (0.6-1.4)x1019 molec.em™3,
Thermolysis of N, in Ar, He, N,, or CO, behind
shock-waves.
71 LIP EX 1400-2000 3.08(12) 0 20493+1550 2 3.98
koverall- M = Kr.
73 VOM2 EX 1800-2400 3.16(13) 0 2164122013 2 2.51
kgyerall+ M = Ne. Low-pressure k.
74 TRA X b 3.63(14) 0 26724 2
1) koverall' Shock-tube. Unspecified high-T range.
75 BAB/DEA EX 1850-2525 2.95(14) 0 26355625 2 1.32
Koverall-
76 DEA 2) EX 1950-~3075 1.15(14) 0 24478433 2 1.20

Without added H,.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reactioh, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
76 DEA 2) EX 1950-3075 5.25(13) 0 22072+433 2 1.20
With 0.012 H, added.
2
) Xoverall:
N205 (+ M) » NOZ + HO3 (+ M) (a)

- any other products (b)

Nitrogen oxide (NZOS)
79 CON/JOH 1) EX 262-345 1.78(17) 0 12540+130 1
k,. M
80 CON 2) EX 268-307

NZ' Limiting high-pressure k.

[y

.78(17) 0 12540+200 1
k,. M= Ny. Limiting high-pressure k.

81 VIG/DAV 2) RE 285-384 1.21(17) 0 12662+322 1
k,. Troe fit. Limiting high-pressure k.

81 VIG/DAV 3) EX 285-384 1.8(17) 0 12788+242 1
k,.

82 FOW/MIT EX 298 (1.0+£0.6)(-1) 1

Johnston fit. Limiting high-pressure k.

ka‘ M= 02. N03 generated by injecting NOZ

in a O3 flow. k expressed as k[M].
(05} = (2.7-5.1)x10'® molec.om™3.
[NOgl, > 1.0x10%% molec.cm™3.

82 MAL/TRO 4) TH 220-300 9.68(14) 0.1 11080 1
ka' M= Nz. Limiting high-pressure k.

79 CON/JOH 1) EX 262-345 3.67(18) [¢] 9570200 2
k,. M= N,. Limiting low-pressure k.

1, quartz reactor. IR-Spctrometry.

80 CON 2) EX 268-307

rs

.85(18) 0 9630x200 2

ka' M= N;. Limiting low-pressure k.

N
~

N,O5 Thermolysis in presence of NO.
[Ny] < 2x1018 molec.cm™3.
81 VIG/DAV 3) RE 285-384

(9]

.93(18) 0 9914%453 2
k,. Troe fit. Limiting low-pressure k.

81 VIG/DAV 3) EX 285-384 3.28(18) Q 96531282 2
k,. Johnston fit. Limiting low-pressure k.

3) Flowing-afterglow. Mass-spectrometry.
Data-fit to theoretical models.
P = (10-800) torr.

82 MAL/TRO %) TH 220-300

[y

.36(21) 4.4 11080 2
k,. M= N,. Rate constant expressed as k/[M].
Limiting-low-pressure k.

4) Critical evaluations. The preexponential
factor expressed as: A(T/298)D,

72 DUT/BUN EX 308 (1.11+0.21)(-4) 1

koverall' Preliminary rate constant.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A,A/A(ref)

Bn
B-B(ref)

k,A k err.

units factor

NH + 02 -+ NO + OH (a)
~ NO, + H (b)
-+ HNO + O (c)
Imidogen + Oxygen molécule
79 PAG/ERI
k,. Gaseous NHj pulse-radiolysis. Upper-limit k.
78 ZET/HAN
k, + k;, + k,. Resonance-fluorescence. UV-photo-

lysis. Channel (c) is the most probable path.

NH + Hy - RH, + H
Imidogen + Hydrogen molecule
79 DOV/NIP 1)
79 DOV/NIP 1)
1) Pyrolysis behind reflected shock-waves.

NH + R, (+ M) = HNy (+ M) (a)
-+ any other products (b)
Imidogen + Nitrogen molecule
81 ZET/STU
k,. M = N,. Pulsed vacuum-UV photolysis
of NH3 at 105 nm. Resonance-fluorescence.
Upper-limit k. P(NH3) = (0.005-0.9) torr.
P(N;) < 900 torr.
81 ZET/STU
Koverall: Pulsed vacuum-UV photolysis
of NH, at 105 nm. Resonance-fluorescence.

Upper-limit k. P(NH3) = (0.005-0.9) torr.

NH + NO» H + N20 (a)
- any other products (b)
Imidogen + Nitrogen oxide (NO)
78 ROO/HAN 1)
ka, Shock-waves. The preexponential factor
expressed as: A(T/298)0'75.
81 ROO/HAR 1)
k,. Best data-fit.
1) NH4/NO, or N,0 in Ar behind incident
shock-waves., Emission and IR-laser Absorption.
71 GOR/MUL
Koverall: Unreportéd T assumed to totale 298 XK.
76 HAN/HOE
Kgverall: Unreported T assumed to be 298 K.

ES 300

EX 286

EX 2601
EX 2788

EX 298

EX 298

ES 1700-3000

EX 1760-2850

EX 298

EX 298
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£2.0(10)

(5.12+0.54)(9)

1.8(12)
2.2(12)

<3.63(9)

<1.81(5)

6.46(11)

8.0(13)

2.3(13)

(2.83+0.72)(13)

0.

0

14800



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

81 MOR2

k 1 Premixed Hz/OZ/Ar Flames.

overal
Laser-Fluorescence,
Upper-limit k.

P = 760 torr.

NH + NH, -+ NH,NH
Imidogen + Amidogen
79 PAG/ERI

Gaseous NH3 pulse-radiolysis.

NH + NHy (+ M) - NH,NH, (+ M) (a)
- any other products (b)
Imidogen + Ammonia
81 ZET/STU 1)
ko M =N,
M-efficiencies relative to N, are:
1.00(N2), 0.06(He) 1.00(Ar), 60.22(NH3).
P(M) <900 torr.
81 ZET/STU 1)

koverall‘

1) Pulsed vacuum-UV Photolysis of NHa at 105 nm.

Resonance-fluorescence.

P(NH3) = (0.05-0.9) torr.

NH(ala) + EN3(PA%) - NHy(%A;) + Ny(2,)

EX 1790

EX 349

EX 298

EX 298

(a)

- NB(X3ET) + NEGIET) + Ny(xiz) (b)

Imidogen + Hydrazoic acid
73 PAU/BAI
ky + ky.
Unreported T assumed to be 298 K.
76 PAU/BAI
k,. Upward revised k.
78 MCD/MIL
ka. HN5 photolysis. Gas-chromatography.
80 PIP/KRE
k,. UV-photolysis of HN; at 290 nm.
Laser-induced fluorescence.

P(Total) = (5-50) torr.

FE(b1Z*) + N, + products
Imidogen + Ammonia
75 ZET/STU

EX 298

EX 298

EX 298

EX 298

EX 298
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<4.,22(12)

7.0(13)

<1.8(13)

<4 ,82(7)

(1.51%£0.60)(13)

(5.60+0.60)(13)

(5.60+0.54)(13)

1.08(14)

2.46(11)

2 1.25



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) wunits factor

NH(alA) + CH, -+ NH,(%A,) + CH, (a)
~ NH,(2B,) + CHy (b)
- NH,CHy (c)
Imidogen + Methane
78 MCD/MIL EX 298 (7.23x0.60)(12) 2
ka + kb + kc. HNa photolysis.

Gas-chromatography. Channel (c) is favored.

NH(a'A) + CH,~CH, - NH,(?A;) + CH,=CH (a)
~ NH,(2B;) + CH,=CH (b)

H
-+ LEA (c)
Imidogen + Ethene
78 MCD/MIL EX 298 (2.29%0.24)(13) 2
ka + kb + kc. HNB photolysis.
Gas-chromatography. Channel (c) is favored.

NE(alA) + A\ A+ A (@

- N3+ A

Imidogen + Cyclopropane
78 MCD/MIL EX 298 (2.17+0.54)(13) 2
ka + kb. HN3 photolysis.
Gas-chromatography.

NH(ala) + O - NHy(%Ap) + O  <a)

~+ FH,(ZBy) + O (b)

Imidogen + Cyclohexane
78 MCD/MIL EX 298 (4.03+0.42)(13) 2
ka + kb. HN3 photolysis.
Gas-chromatography.

RNd, + O, (+ M) -+ RH,0, (+ M) (a)
- HNO + OH (+ M) (b)
- NO + Hy0 (+ M) (c)
Amidogen + Oxygen molecule
789 PAG/ERI ES 300 <5.0(9) 2
ky =k, =k

< Gaseous NH3 pulse-radiolysis.

Upper-limit k’s.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

81 FUJ/MIY1

k.. Oxidation of NHy behind reflected shock-

a

waves. The product is vibrationally excited.

79 FUJ/MIY

ky,. Shock-wave induced high-T oxidation of NH;.

Computer simulation based on a reaction scheme

including 13 steps, under the following

conditions:

77 LES/DEM

ko + kp + k.

[NH3] = [02] = 5%Z. [Ar] = 80Z,
and P = (3.7-7.7) atm,

NH5 flash-photolysis.

P(NH3) =3 torr. Upper-limit k.

79 CHE/SAR

ky + ky + kg
Spectroscopy. Upper-limit k.

798 NAD/SAR4

k, + Ky + k.

82 HAC/HOR

NHy Flash-photolysis. Laser-

P < 570 torr.

Laser spectroscopy. Upper-limit k.

k,. M = He. Discharge flow. Laser-induced

fluoresscence.

P = (1.5~16) torr. Limiting

low-pressure k. The preexponential factor

expressed as: A(T/298)72-0,

NH, + O3 -+ HONO + OH (a)

-+ HNO + HO,
- NH,0 + 0,

Amidogen + Ozone
80 HAC/HOR

(b)
(c)

DE

DE

EX

EX

EX

EX

EX

ka + kb + kc' Discharge-flow. NH3 + F —+ NHZ + HF.

80 KUR/LES 1)
80 KUR/LES 1)

1, k, + ky, + k. Flash-photolysis. Laser

Resonance-fluorescence.

81 HAC/HOR

EX
EX

EX

ky t ky, + k.. Discharge-flow. NHy + F ~ NH, + HF.

80 BUL/BUL

ky,. Flash-photolysis of NH3/03 mixtures. Intra-

cavity laser spectroscopy.

RH, + Hy - RHy + H
Amidogen + Hydrogen molecule

80 DEM/LES

P(NH3) = 5 torr.

Flash-photolysis. Resonance-absorption.

EX

EX

300-1200

1492-2319

298-500

298

298

295-353

250-360

298-380

298

248~-358

298

300-520

330

3.16(12)

1.26(13)

<1.81(6)

<9.03(6)

<4,82(7)

(1.27x0.50)(15)

1.28(12)

2.52(12)
(3.79+0.60)(10)

(1.21%0.07)(12)

(7.23+1.81)(10)

1.26(12)

7549+252

14092

638

12582252

71048

4278+201

2

2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,AfA(ref) B-B(ref) wunits factor

NH, + NO - [NH,NO] - K, + H,0 (a) \
=+ N,0 + Hy (b)
+ N, + H+ OH (c)
- N0 + H (d)
~ N H + OH (o)
Amidogen + Nitrogen oxide (NO)

72 BED/THO RL 615-660 5.01(-3) 0 -3221+£503 2/2
k,-
Photo-multiplier.

k .os: NHy + NO, » NH + HONO.

Reaction of NH3 with NO, in a Pyrex vessel.

78 SAR/CHE EX 293 (1.02+0.24)(13) 2
k,. Pulse photolysis. Laser Spectroscopy.

78 ROO/HAN ES 1700-3000 8.63(8) 0.5 0 2
k,. Shock-waves. NH, produced by applying inci-

dent shock-waves to a NH3/NO (or NH3/N,0) mixture
in Ar. Emission and IR-Laser-absorption. The pre-
exponential factor expressed as: A(T/298)0'5.

78 HAC/SCH2 EX 210-503 7.15(12) -1.85 0 2
k
The preexponential factor expressed
as: A(T/298) 1-85
P = (0.6-4.0) torr.

a- Discharge-flow. Resonance-fluorescence.

79 NAD/SAR4 EX 298 1.02(13) 2
k,. Intracavity laser spectroscopy.

81 ROO/HAN 1) RL 1680-2850 =2.3 0 6100 2/2
ko/(k, + ky + ko + kg + k). Estimated ratio.

81 ROO/HAN 1) EX 1680-2850 7.0(13) 0 14000 2 2.0
k,. Best data fit.

a*

[y
~

NH, is produced by applying incident shock-waves
to a NH3/NO (or NH3/N20) mixture in Ar.
81 MOR2 EX 1790 <4.82(12) 2
ky + ky + kg + kg + k. Premixed Hy/0y/Ar flames.
Laser-fluorescence. Upper-limit k. P = 760 torr.
81 ROO/HAN EX 1680-2850 3.0(13) 0 7900 2 2.0
k, + ky, + ko, + kg + k,. M= Ar. NH, produced by
applying incident shock~waves to a NH3/NO (or
NH3/NZO) mixture in Ar.
81 SCH EX 210-503 (7.15%£2.12)(12) -1.85 0 2
ka + kb + kc + kd + ke' Only the initial adduct,
and channel (a), detected. Discharge-flow. Reso-
nance-fluorescence. Mass-spectrometry. The preex-
ponential factor expressed as: A(T/298)_1'85.
[NO] = (0.07-1.51)x101* molec.em™. P = 1 torr.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
82 AND/JAC EX 295 (1.0+0.3)(13) 2
ka + kb + kc + kd + ke. Isothermal-flow. NHZ ge-
nerated by NH3 Laser-photolysis. Laser-induced
Fluorescence. The most important channel is (e).
82 SIL/KOL 1) EX 284-1215 (5.38x0.86)(13) -2.30 684+60 2
The preexponential factor expressed as:
A(T/298)72-30,
82 siL/koL 1) EX 298 5.42(12) 2
1) ky + ky + k_ + kq + k,. Chennels (a), (c) and (e)
are most important. Reaction of NH, with NO in a
high-T fast-flow reactor. NH, generated by reac-
ting F with NHy.  [NO] = 4,2x10%3 molec.cm™3.
P = (1.0-2.8) torr.
82 STI/BRO 2} EX 216-480 (1.23%0.40)(13) -1.23 0 2
The preexponential factor expressed as:
A(T/298)71-28,
82 STI/BRO 2) EX 298 (1.26+0.18)(13) 2
2) k, *+ ky + k_ + kg + k. Channels (a), (c) and (e)
are the most prominent. Flash-photolysis. Laser-
induced fluorescence. NHZ generated by Photolysis
of NHy in Ar. P(RH3) = (50-250) torr.
P(Ar) = (5-20) torr. P(NO) < 2.6 mtorr.
NH; + KO, - N,0 + H,0 (a)
=+ N, + H,0, (b)
-+ NH + HONO (c)
Amidogen + Nitrogen oxide (NOZ)
79 HAC/SCH2 EX 250-503 7.18(12) -3.0 0 2
ka + kb. Discharge-flow. Resonance-fluorescence.
Channel (a) predominant. Channel (b) probably
less than 5Z. P = 1 torr. The preexponential
factor expressed as: A(T/288) 3-0,
79 KUR/LES 1) EX 298-505 1.39(13) -1.3 0 2
The preexponential factor expressed as:
A(T/298)71:3,
79 KUR/LES 1) EX 298 (1.39x0.12)(13) 2
1) ka + kb' Flash-photolysis. Resonance-
fluorescence.
P(Total) = (3.0-10.5) torr.
81 SCH EX 250-500 (7.18+1.89)(12) -3.0 0 2

k, + kb' Discharge-flow. Resonance-fluorescence.
Mass-spectrometry. P = (1-16) torr.

[NO,1 = (0.28-8.43)x1013 molec.cm™3.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type AA/A(ref) B-B(ref) units factor
81 SCH RN 615~660 1.3(14) 0 2470 2

k.. Rate constant put on an absolute basis re-
lative to the reaction: NO + NH, = Np + Hy0.
by using the rate ratio reported in 72 BED/THO.
Channel (c¢) occurs probably at temperatures

over 600 K, but not at room temperature.

NHy + NHy (+ M) - FH,NH, (+ M)

Amidogen
71 GOR/MUL EX 298 6.2(13) 2
Gaseous NHy pulse-radioly
73 BAC/YOK ES 573 (4.7+£2,0)(13) 2
77 KHE/SOU 1, EX 300-500 (1.5020.75)(13) ¢} 0

Limiting high-pressure k. No significant
T~effect found.
P(N,) = 1000 torr.
77 XKHE/sou 1) EX 300-500 (8.50x4.25)(14) 0 0 2
P(N,) = 0. (extrapolation to zero-pressure.)

Ea = 0 or +500 cal./mol.

78 LOZ/NAD 2) EX 298 (3.61+1.51)(13) 2
M = Ar, Nz. Limiting high-pressure k.

79 PAG/ERI EX 349 1.6(13) 2
Gaseous NH3 pulse~radiolysis.

71 GEH/HOY RL 213-473 4.7(6) 3/2
M = He.
kref: NHZ + NHZ -+ NH + NH3

77 KHE/sou 1) EX 300-500 (2.55t£1.28)(18) 0 0 3

M = Np. M-efficiencies relative to Ny are:
1.0(N,), 0.4(Ar), 4.0(NH3).

No significant T-effect found. At 20 torr.
a small negative T~coefficient is observed:
-1 < E, < -0.5 kcal/mol. P < 20 torr.

79 LOZ/NAD 2) EX 298 (2.50+0.83)(18) 3
M = N,. Limiting low-pressure k. M-efficiencies
relative to NZ are: l.OD(Nz), 0.42(Ar).

1) Flash-photolysis of NHj.

2) Intraresonator laser spectroscopy.
Flash-photolysis.

P = (10-760) torr.

NH, + KNH,NH, + NH, + NH,NE
Amidogen + Hydrazine

71 GEH/HOY EX 300 (3.1x0.4)(11) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

NE,(%Ap) + BNy (A%) ~ FEy(tA)) + M) (@
~ FHy(ZBy) + EN;(1A%) (b)
Amidogen + Hydrazoic acid
80 PIP/KRE EX 298
k,. UV photolysis of HN; at 290 nm.
Laser-induced fluorescence.
P(Tot) = (5-50) torr.
78 MCD/MIL ' EX 298
k, + ky,. HN; photolysis. Gas-chromatography.
Channel (b) is predominant.

NHy(%A)) + CH, -+ NH3(1A)) + CHy (a)
~ Ny (%By) + CHy (b)
Amidogen + Methane
80 DEM/LES ES .300-520
k
Tentative k.
78 MCD/MIL EX 298

a- Flash-photolysis. Resonance-absorption.

k, + ky,. HN3 photolysis. Gas-chromatography.
Channel (b) is predominant.

NH, + HCONH, -+ NH; + CONH,
Amidogen + Formamide
73 BAC/YOK ES 573

NH, + CE=CH -+ products (overall)
Amidogen + Ethyne
81 SCH EX 210-505
Discharge-flow. Mass-spectrometry. Same data
given in 70 HAC/SCHZ. The preeexponetial factor
expressed as: A(T/298)™2:7. P = (0.4-15) torr.
[CH=CH] = (0.15-4.16)x1016 molec.cm™3.
[NHyl, = (0.05-1.20)x1013 molec.om™3.
82 BOS EX 241-263
NHy flash-photolysis. Laser-induced fluorescence.

Limiting high-pressure k. P(Tot) = (5-100) torr.

NH, + CH,=CH, - products (overall)

Amidogen + Ethene
79 KHE/LES 1) EX 300-500
79 KHE/LES 1) EX 300
1) Flash-photolysis. Laser Resonance-absorption.

Supersedes 78 LES/KHE.
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(1.9320.18)(14)

(5.0%£2.0)(11)

(1.81£0.18)(14)
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(2.82x0,84)(9)

(6.69+2.17)(10)
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1988x101



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
81 SCH EX 2853-505 (1.320.7)(9) 0 0 2

Discharge-flow. Mass-spectrometry.
Same data given in 79 HAC/SCH2.
[CH,=CH,] = (0.04-3.07)x106 molec.cm™3.
[NHy], = (0.08-1.59)x1013 molec.cm™3.
P = (0.4-10.5) torr.
82 BOS EX 250-365 (2.05x0.07)(10) 0 1318+23 2
Ammonia Flash-photolysis.
Laser-induced fluorescence.

P(Tot) = (5-100) torr.

NH,(%A;) + CH,=CH, ~+ NH3(1A;) + CH,=CHE (a)
~ NH,(%B,) + CH,=CH, (b)
Amidogen + Ethene
78 MCD/MIL EX 298 (1.87+0.18)(14) 2
k, + k;,. HN; photolysis.
Channel (b) predominant.

NH, + CH3CH, -+ CH3CH,NH, (a)
=+ FHy + CH,=CH, (b)
Amidogen + Ethyl
82 DEM/LES DE 298 (2.5+0.5)(13) 2

ka + kb. Flash-photolysis. Resonance-Absorption.
NHZ and CH30H2 generated by flashing NH3 in
presence of CH2=CH2. Best-fit by simulation.
Supersedes 78 LES/DEM.

NH, + CH;CH3 -+ NH3 + CH3CH,
Amidogen + Ethane
80 DEM/LES EX 300-520 3.7(11) 0 3598+141 2
Flash-photolysis. Resonance-absorption.

NH, + CH,=C=CH, — products (overall)
Amidogen + 1,2-Propadiene
81 SCH EX 298 <5.0(8) 2
Discharge-flow. Mass-spectrometry. Upper-limit k.
[CH,=C=CH,] = (0.4-1.39)x1016 molec.cm™3.
P =1 torr. Same data given in 79 HAC/SCH2.

NH, + CH3CB=CH, —* products (overall)

Amidogen + 1-Propene
76 LES/SOU EX 300-500 2.9(11) 0 2164x101 2
76 LES/SOU EX 300 (2.240.3)(8)
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
79 KHE/LES 1) EX 300-500 2.8(11) 0 2164+101 2
79 KHE/LES 1) EX 300 (2.15+0.35)(8)

1) Flash-photolysis. Resonance-absorption.
Supersedes 78 LES/KHE.
- 81 SCH EX 298 <6.0(8) 2

Discharge-flow. Resonance-fluorescence.

‘Mass-spectrometry. Upper-limit k.
[CHyCH=CH,) = (2.10-2.77)x10%® molec.cm™3.
P =1 torr,

“Same data given in 79 HAC/SCH2.

3%

NH, + Zk -+ products (overall)

Qmidogén”$ Cyclopropane
81 SCH EX 250-300 (1.920.6)(8) 0 [ 2
Discharge-flow. Mass-spectrometry.
[Cyclopropane] = (0.49-7.83)x1016 molec.cm™3.
[NH,], = €0.36-2.41)x10%3 molec.cm™3.
P = (7.5-15) torr.

ﬂz(zAl) + A nd Nﬂa + A (a)

- NE,(3Bp) + A\ )

Amidogen + Cyclopropane

78 MCD/MIL EX 298 (1.87£0.18)(14) 2
k, + ky. HN5 photolysis. Channel (b) predominant.

NH, + (CH3),CH - (CH3) ,CHNH,, (a)
~ NH; + CH3CHB=CH, (b)
Amidogen + Ethyl, 1-methyl-
82 DEM/LES DE 298 (2.0+0.4)(13) 2
ka + kb. Flash-photolysis. Resonance-absorption.
NH, and (CH3),CH generated by flashing NHy in
presence of l-Propene. Best-fit by simulation.

Supersedes 78 LES/DEM.

NH, + CH3CH,CHy ~ NH; + CH3CH,CH, (a)
nd ma + (CH3)2CB (b)
Amidogen + Propane
80 DEM/LES EX 300-520 4.5(11) 0 3095+126 2

k, t+ k;,. Flash-photolysis. Resonance-absorption.



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
NH, + CH,=CHCH=CH, - products
Amidogen + 1,3-Butadiene
81 SCH 1) EX 230-360 (3.8%1.3)(11) 0 1140 2
81 scH 1) EX 298 (6.7+2.3)(9) 2
1) Discharge-flow. Mass-spectrometry.
[CH,=CHCE=CH,] = (0.03-1.20)x1026 molec.cm™3.
[NHy1, = (0.22-1.33)x1022 molec.cm™3.
82 HAC/SCH EX 230-380 3.8(11) 0 1140 2
Discharge-flow. NHy + F + NH, + HF.
[1,3-Butadiens] < 1,0x1016 molec.cm™3,
[NHpl, = (0.2-1.2)x1013 mole.cm™3,
P = (1.5-7.5)
NH, + CH5CH,CH=CH, - products
Amidogen + 1-Butene
79 KHE/LES 1) EX 300-500 2.8(11) 0 2063101 2
79 KHE/LES 1) EX 300 (3.00£0.45)(8) 2
1 Flash-photolysis. Resonance-absorption.
NH, + cis—CH3CH=CHCH3 - products
Amidogen + 2-Butene, (Z)-
79 KHE/LES 1) EX 300-500 3.3(11) 0 2164%101 2
79 KHE/LES 1) EX 300 (2.55+£0.40)(8) 2
1) Flash-photolysis. Resonance-absorption.
NH, + trans-CH3CH=CHCH3 -+ products
Amidogen + 2-Butene, (E)-
79 KHE/LES 1) EX 300-500 3.5(11) 0 2138+101 2_
79 KHE/LES 1) EX 300 (2.9520.45)(8) 2
1, Flash-photolysis. Resonance-absorption.
NH, + (Cﬂa)c=CHZ =+ products
Amidogen + 1-Propene, 2-methyl-
79 KHE/LES 1) EX 300-500 4.6(11) 0 2265x101 2
79 KHE/LES 1) EX 300 (2.5510.40)(8) 2
1) Flash-photolysis. Resonance-absorption.
NH, + (CH3)4C - (CH3)5CNH, (a)
— NH3 + (CH3),C=CH, (b)
Amidogen + Ethyl, 1,1-dimethyl-
82 DEM/LES ES 298 (2.5£0.5)(13) 2

k, + k. Flash-photolysis. Resonance-absorption,
Best-fit by simulation. Supersedes 78 LES/DEM.



4. Table of Chemical Xinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
NH, + CH3CH,CH,CH3 ~ NHz + CHyCH,CH,CH, (a)
i RH3 + CH3CHZCHCHs (b)
Amidogen + Butane
80 DEM/LES EX 300-520 7.0(11) 3070+126 2
k, + k;,. Flash-photolysis. Resonance-absorption.
NH, + (CH3)3CH -+ NH3 + (CH3z)3C (a)
- NH3 + (CH3),CHCH, (b)
Amidogen + Propane, 2-methyl-
79 KHE/LES 1) EX 300-500  2.4(11) 2516+101 2
79 KHE/LES 1) EX 300 (6.2+0.9)(7) 2
1) Flash-photolysis. Resonance~absorption.
80 DEM/LES EX 300-520 2.3(11) 2466+111 2
k, + ky,. Flash-photolysis. Resonance-absorption.
RH, + CH3CH,CH,CH,CHy + NH3 + CHyCH,CH,CH,CH, (a)
-~ NHs + CﬂacHZCHZCBCBa (b)
~ NHy + (CH4CH,),CH (e)
Amidogen + Pentane
80 HAC/HOR EX 250-360 3.7(10) 1227 2
ky + ky + k.. Discharge-flow.
NH3 + F =+ NHZ + HF.
FHy (+ M) + FH, + B (+ M) (a)
=+ NH + H, (+ M) (b)
Ammonia
73 GEN/ZHI EX 2200-2800 6.61(12) 4932142516 1 3.47
k,. M = Ar. Limiting high-pressure k.
72 HAL EX 1989-2693 1.0(14) 42386 2
k,. M= Ar.
73 GEN/ZHI EX 2300-3100 5.76(15) 38752+2516 2 6.31
k- M = Ar. Limiting low-pressure k.
77 FIS ES 1950~2100 2.7(16) 42406 2
ka. M= HZO'
Rich NH3/02/N2 flames,
80 ROO/HAN 1) DE 2200-3450  2.52(16) 47200 2
80 ROO/BAN 1) DE 2798 1.19(9) 2
1 k,. M= Ar, NHy decomposition behind incident
shock-waves. Data-fit.
P = (0.14-0.6) atm.
80 YUM/ASA 2) EX 2050-3070 1.38(16) 45596 2

[NH3), = (0.03-4.8)x101% molec.cm™3.
(Ar] = (0.3-5.4)x1018 molec.cm™3.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,AfA(ref) B-B(ref) units factor
81 YUM/ASA 2) EX 1740-3050 1.78(16) 0 46351+1711 2 2.14

[NHg1, = (0.6-4.8)x101% molec.em™3,
[Ar] = (0,02-1.2)x101® molec.cm 3.
2 =
) ka' M = Ar.
Thermolysis of NH4 behind incident shock-waves.

Vacuum~UV Absorption-spectroscopy.

80 ROO/HAN 3) DE 2798 3.4(6) 2
kp.

80 ROO/HAN 3) RL 2798 <1.0(-2) 2/2
ky/k,.

3) NHy decomposition behind incident shock-waves.

Rate constant and rate ratio determined by
computer simulation.

P = (0.14-0.6) atm.

73 voM1 EX 2300-3200  2.51(14) 0 3321622013 2 2.0
k, + ky. M = Ne.
72 HAL EX 1989-2693  4.12(12) 0 41983 2

ko, + kb‘ M = Ar.
Overall decomposition.
79 DOV/NIP EX 2500-3000 1.2(186) 0 45798 2 2.0
ky + ky.
Pyrolysis behind reflected shock-waves.
M = (88.9-99.7)Z Kr + (0.16-5.0)% Ar.
Data-fit.
81 HOL/WAG %) EX 200-330 4.0(18) 0 47272 2
ka + kb. M = Ar.
Limiting low-pressure k.
81 HOL/WAG %) EX 2200-3300 5.5(15) 0 54250 1
k, + ky,. M= Ar,
Extrapolated limiting high-pressure k.
4, Thermolysis of NH3 behind shock-waves.
Total density = 5.4x1017-1.2%1020 molec.cm™3,

NH; + HONO - products
Ammonia + Nitrous acid
78 KAI/JAP2 EX 300 <9.03(8) 2
Discharge-flow. Upper-limit k.

NH3 + CH,=CHCN - NH,CH,CH,CN
Ammonia + 2-Propenenitrile (Acrylonitrile)
-+ Propanenitrile, 3-amino- (B-Aminopropionitrile)
82 SAI/MIC EX 303-408 6.55(13) 0 9109 2

Reaction in an Autoclave,
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4. Table of Chemical Kinetic Data for Cowmbustion Chemistry

-- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref),

type A,A/A(ref)

n B,
B-B(ref)

k,A k err.

units factor

NH=NH -* products
Diazene

73 WIL/BAC EX 295 (3.8+0.5)(-3)

Decomposition in gas phase at 295 K.
The only products observed: NZ' Hz,
and NHZNHZ' Ammonia not observed,

but cannot be ruled out.

cis-KH=NH + CH2=CECH=CHZ - N, + CHBCHZCH=CHZ
Diazene, (Z)- + 1,3-Butadiene
74 VID/WIL
k

RL 373 (6.520.7)(-2)
ref’

cis-NH=NH + CH,=CH, =+ N, + CH,3CHy
Estimated ratio.

cis-NH=NH + cis-CH3CH~CHCHy -+ N, + CH3CH,CH,CHy
Diazene, (Z)- + 2-Butene, (Z)-
74 VID/WIL
k

RL 373 (1.1x0.1)(-1)
ref’
cis-NH=NH + CH2=CHZ - Nz + CH3CH3

Estimated ratio.

cis-NB=NH + trans-CHyCH=CHCH, - N, + CH,CH,CH,CH,
Diazene, (2)- + 2-Butene, (E)-

74 VID/WIL RL 373 (3.3+0.3)(-1)

kref!
cis-NH=NH + CH,=CH, ~ N, + CH,CH,
Estimated ratio.

c1s-NE=NE + © SHy+ O

Diazene, (Z)- + 1,3~Cyclohexadiene
74 VID/WIL
k

RL 373 (5.0x0.2)(-2)
ref’

cis-NH=NH + CH2=CH2 =+ N, + CH4CH3
Estimated ratio.

cis-NH=NH + (CH3),C=C(CHy), =+ N, + (CH,),CHCH(CHy),
Diazene, (Z)- + 2-Butene, 2,3-dimethyl-
74 VID/WIL

RL 373 (2.0£0.1)(-2)
k

ref’
cis-NH=NH + CHZ=CH2 -+ NZ + CH30H3
Estimated ratio.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
trans-NH=NH - cis-NH=NH (a)
trans-NB=NH + cis-NH=NH ~+ NH,NH, + R, (b)

~ trans-NE=NH + K, + H, (c)

Diazene, (E)-

77 WIL/BAC EX 296-433 3.0 0 2114 1
k, + ky + k.

74 VID/WIL ES 373 ~1.0(-2) 1
K,.

77 WIL/BAC ES 206-433 1.8 0 2114 1

k,. Determined from the above mechanism.
74 VID/WIL RL 373 (6.0+2,0) 2/2
kb/kref' Estimated ratio.
Kret:
cis-NH=NH + CH,=CH, + N, + CH5CH,
77 WIL/BAC RL 296-433 2.33 2/2

ky,/k,. Determined from the above mechanism.

trans-ND=ND - cis-ND=ND (a)
trans-ND=RD + cis-ND=NKD - KD,KD, + N, (b)
= trans-RD=RD + N, + D, (c¢)

Diazene-dz, (E)-

77 WIL/BAC EX 296-433 2.0 0 2214 1
ko + ky + k.
77 WIL/BAC ES 296-433 1.0 0 2214 1

ka' Determined from the above mechanism.
77 WIL/BAC RL 296-433 4.9(1) 2/2

ky,/k,. Determined from the above mechanism.

NHZNH + RHZNH i NH3 + RB3 + Nz
Hydrazyl
79 PAG/ERI EX 349 1.0(14) 2

Gaseous NH3 pulse-radiolysis.

RH,NH, (+ M) -+ NH, + NH, (+ M)
Hydrazine
74 GEN/ZBI EX 1100-1400 3.98(13) 0 26673+1007 1 2.51
M = Ar. Limiting high-pressure k.

ENy (+ M) = KH(a'a) + Np(l2. ") (+ 1) (a)
+ M) + RAdEH ¢m ®
Hydrazoic acid
72 ZAS/KOG EX 1045-1450 1.78(11) 0 20131 1

k, *+ ky,. M = Ar. Channel (a) is predomminant.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,AfA(ref) B-B(ref) wunits factor
79 KAJ/YAM EX 1200-1350 7.59(14) 0 18218+805 2 1.9

ka + kb‘ M = Ar, HN3 Thermolysis.

Channel (b) is predominant in this T-range.

P(Ar) = (600-2200) torr,
82 DUP/PAI 1) EX 1250-1400 5.5(13) 0 14000 2
82 DUP/PAI 1) EX 1450-2000 2.2(12) 0 9750 2
1 k, + ki,. M = Ar. Thermolysis of HN,

in Ar behind incident shock-waves.

0.52 HN3. (88-99.5)% Ar.

Channel (a) is predominant.

79 KAJ/YAM EX 1200-1350 7.58(13) 0 157021007 2 2.24
ky,. NH3 pyrolysis. P(Ar) = (600-2200) torr.

HNO + HNO -+ HZO + NZO (a)
Nitrosyl hydride

73 WIE/HEI RL 298-423 5.1(1) 0 0 2/2
ka/kb' T-independent k.

75 CAL/CAR EX 285 (3.22+1.08)(9) 2
ka' Flash Photolysis of Hy/NO mixtures.
HNO absorption at 207.3 nm. :

81 CHE/NAD EX 298 (9.03+4.82)(8) 2
k,. CH3CHO/HCHO/NO flash-photolysis.
Intracavity Laser-spectroscopy.
P(NO) = (6-20) torr. P(HCHO) = 7 torr.
P(CH4CHO) = 12.2 torr.

DNO + DRO — D,0 + N0
Nitrosyl hydride-d
75 CAL/CAR EX 285

(1.31£0.48)(9) 2
D,/NO flash-photolysis.
206.4 nm. DNO absorption.
HONO (+ M) -+ OH + NO (+ M)
Nitrous acid
76 FIF EX 1000-1400 25.5(12) o] 24157 1
M = Ar. Limiting high-pressure k.
sovo! - om + KO
Nitrous acid
76 OVE/PAR EX 295 (1.18+0.186)(9) 1

M= HZO' CFZ, SFS, Nz, Ar, or He.
HONOt formed by OH + NO.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
HONO + 05 -+ HONO, + O,
Nitrous acid + Ozone
77 KAI/JAP 1) EX 226 £3.01(5) 2
77 KAI/JAP 1) EX 300 <6.02(4) 2
b Upper limit k's.
P(Tot) = (20-30) torr.
79 STR/WEL EX 286 <(2.71x1.81)(5) 2
Upper-limit k.
HORO + HONO -+ NO + HO, + H,0
Nitrous acid
75 ENG/COR RN 298 5.6(6) 2
75 ENG/COR DE 298-323 (1.1040.21)(13) 0 432062 2
A and B recalculated from the reported data.
Optimization. ki = k_4K.
76 CHA/NOR EX 296 (5.71£1.63)(5) 2
HONO + HONOZ - NOZ + NOZ + Hzo
Nitrous acid + Nitric acid
74 ENG/COR EX 298 (5.85£0.31)(6)
74 ENG/COR EX 298-323 (3.71+0.48)(12) o] 3987+41
A and B recalculated from the reported data.
77 KAI/WU EX 300 (9.34£1.81)(6)
79 STR/WEL EX 296 6.63(6)
HONO, (+ M) -+ OH + NO, (+ M)
Nitric acid
74 GLA/TRO1 1) EX 900-1200 =2.0 0 24660 1
Extrapolated limiting high-pressure k.
74 GLA/TROL 1) RN 285-1200 1.26(15) 0 24006 1 1.58
Limiting high-pressure k over extended T-range.
73 GER/DEM EX 1013-1170 1.39(15) 0 16105£906 2 2.00
M = He.
74 GLA/TRO1 1) EX 900-1200 =2.2(17) 0 20130 2
Extrapolated, Limiting low-presssure k.
Concentration-dependent Arrhenius
expression = k/[Ar].
74 GLA/TRO1 1, RN 295-1200 1.10(20) -1.98 24006 2 1.58

Extended T-range, limiting low-pressure k.
Concentration-dependent Arrhenius
expression = k/[Ar]. The preexponential

factor expressed as: A(T/298)71-98

Iy M= ar.
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4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

78 BAS/KOG
79 GER/DEM
M = He.
M-efficiencies relative to He are:

1.0(He), 0.77(Ar), 1.1(Ny).

HO,NO, (+ M) ~ HO, + NO, (+ M) (a)
+ HONO + O, (+ M) (b)
Peroxynitric acid
77 GRA/WIN 1)
77 COX/DER 1)
78 GRA/WIN 1)
M = N,. Limiting high-pressure k.
77 SIM/HEI 1)
78 SIM/HET 1) 2)
Alogk = 3.5,
1y x,.
78 SIM/HEI 2)
ko /ky.
78 SIM/HEI 2)
k.
N,0/H,/0,/NO photolysis.
78 GRA/WIN
k,. M =N,
M-efficiencies relative to Nz are:

1.00(N2), 0.83(02). Limiting low-pressure k.

NH,0 - KHOH
Nitroxide
80 BUL/BUL

NH,0 + O3 = RH, + O, + 0,
Nitroxide + Ozone

80 BUL/BUL

NE,0,t + WE, + 05 (2
- HNO + OH (b)
Aminodioxy
81 FuI/MIy1 1)
K,
81 FuJ/MIYL 1)
k.

1) Oxidation of NH, behind reflected shock-waves.

P = (2-5) torr.

EX 863-1173
EX 1050-1200

EX 254-283
EX 300-328
EX 278

245-328
245-328

g 2

RL 245-328

EX 245-328

EX 261-295

EX 298

EX 298

DE 300-2200

DE 300-2200

344

6.0(14)
1.69(15)

1.4(14)
1.26(16)
~1.8(-2)

6.0(17)

6.31(17)

3.0(9)

1.0(8)

3.13(18)

(1.3£0.1)(3)

(1.240.9)(10)

(1.0%0.3)(10)

(1.3%0.3)(10)

15148+1596
16105+906

10418+252
11700110

13085
13085+2516

5788

7046+755

10015+252

2 4.68

py

1.1

oy

38.8

1/1



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units

factor

cC+0,+CO+0
Carbon atom + Oxygen molecule
71 HUS/KIR3
Vacuum-UV Time-Resolved Resonance Radiation.

75 HUS/YOU

c(2!p,) (+ M) + products
Carbon atom
71 HUS/KIR2

M = co.
M-efficiencies relative to CO are:
1.00(CO), 2.31(COy), 2.94(NO), 8.75(N,0),
8.75(N,0), 13.13(CH,), ~1.63(0,), ~1.06(H,0),
~23.13(CH,=CH,).

cezloy) + B, » cE + B
Carbon atom + Hydrogen molecule

71 HUS/KIR1

C+Ez (+M)-'CH2 (+ M)
Carbon atom + Hydrogen molecule
71 HUS/KIR3
M = He.
Vacuum-UV Time-Resolved Resonance Radiation.
75 HUS/YOU
M = He.

€ + Hy0 + CO + K, (a)
-~ HCHO (b)
Carbon atom + Water
71 HUS/KIR3
ky + k.
Vacuum-UV Time-Resolved Resonance Radiation.
Upper-limit k.
75 HUS/YOU
k, + ky,.
Upper-limit k.

C+ Ny (+ M) +CNy (+M)
Carbon atom + Nitrogen molecule
71 HUS/KIR3
M = Ar,

Vacuum-UV Time-Resolved Resonance Radiation.

EX 300

EX 300

EX 300

EX 300

EX 300

EX 300

EX 300

EX 300

EX 300

345

(1.9920.90)(13)

(1.57£0.18)(13)

(9.64x3.61)(12)

(1.57+0.18)(14)

(2.58+0.91)(186)

(2.5%0.44)(186)

<€2.17(11)

<6.02(11)

(1.12+0.54)(15)



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,
A,

k/k(ref),
A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

C+NO-+CN+O
Carbon atom + Nitrogen oxide (NO)
71 BUS/KIR3
Time~Resolved Resonance Radiation.

75 HUS/YOU

C + N0+ CO + N, (a)
-+ CN + NO (b)
Carbon atom + Nitrogen oxide (N,0)
71 HUS/KIR3
k, + ky,. Time-Resolved Resonance Radiation,
75 HUS/YOU
k, *+ k.

C+C (+M) +Cy (+M)
Carbon atom
76 SLA

M = Ar. Based on reverse reaction measurements.

The preexponential factor expressed as:

A(T/298)"1.8,

C+CO (+ M)~ C,0 (+ M)
Carbon atom + Carbon monoxide
71 HUS/KIR3
M = He. Vacuum UV Time-Resolved Resonance

Radiation.

C + COZ -+ CO + CO
Carbon atom + Carbon dioxide
71 HUS/KIR3
Time~Resolved Resonance-Radiation.
Upper-limit k.
75 HUS/YOU
Upper-limit k.

C + CH, ~ Hy + Cp(a’ny)
Carbon atom + Methylene
82 GRE/HOM2

Reaction of the CH=CH/CH/O/H system, diluted
in NZ/He carrier gas. Discharge-flow.
Resonance-fluorescence. O atoms
generated by reacting N with NO.
P =2 torr.

EX

EX

EX

EX

ES

EX

EX

EX

EX

300

300

300

5000-6000

300

300

300

346

(4.

(1.

(1.

<B.

<6.

40+1.33)(13)

.89+0.49)(13)

51+0.96)(13)

.83x1.81)(12)

98+1.10)(17)

.29+0.98)(16)

02(9)

02(8)

.0(13)



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k
A

,k/k(ref),

,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

C + CH, — CHZ=CH2
Carbon atom + Methane
71 HUS/KIR3
Time-Resolved Resonance-Radiation.

Upper-limit k.

C+CN~Cy +N
Carbon atom + Cyanogen

76 SLA

C + 0=C=C=C=0 - products
Carbon atom + 1,2-Propadiene-1,3-dione

75 HUS/YOU

c(ls,) + 0=C=C=C=0 - products
Carbon atom + 1,2-Propadiene-1,3-dione
74 HUS/KIR

CO+0, +Co, +0
Carbon monoxide + Oxygen molecule
71 BRA/BEL1
71 DEA/KIS
Shock-waves, Best-fit to experimental data.
74 RAW/GAR1
Shock-waves.

76 WEIL

CO0 + O3 - products
Carbon monoxide + Ozone
72 ARI/WAR
Upper-limit k. Possible products: COy + 0.
73 STE/NIK2
Upper-limit k.

Co + 50,(3B,) - co, + SO
Carbon monoxide + Sulfur dioxide
77 SU/CAL
Photolysis of SOZ/CO mixtures.

co + NOZ - COZ + NO

Carbon monoxide + Nitrogen oxide (NOZ)
76 MIL
77 FRE/PAL

EX 300

ES 5000-8000

EX 300

EX 300

ES 1300-1900
DE 1750-2575

EX 1500-2500

EX 2500-2900

EX 296

EX 298

EX 298

EX 950-1500
EX 1309-1946

347

<1l

(3.

(1.

[T

.20(9)

0x1.5)(14)

08+0.12)(14)

.02(13)

.6(13)
.20(13)

.2(11)

.5(13)

£2.41(-1)

<6.02(2)

.60(9)

.24(13)
.19(13)

0

0
0

18118

20634
30196

17614

24157

16105%654
14696+805

2 1.78
2 1.66



4. Table of Chemical Kinetic Data for Combustion Chemistry -~ Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
77 FRE/PAL SE 298-2000 8.9(13) 0 17011 2 2.0
Best fit. Preferred k.
79 MIL/ADA EX 950-1500 3.24(13) 0 16105654 2 1.78
Single-pulse shock-tube.
80 PAL/FRE EX 950-1950 8.91(13) 0 17011 2
Incident shock-waves.
P = (10-70) torr.
CO + NO,(2B,) + CO, + NO
Carbon monoxide + Nitrogen oxide (NOZ)e
76 HER/MAR EX 298 7.23(8) 2
At (506%1) nm.
76 HER/MAR EX 298 1.33(8) 2
At 750 nm.
78 HER/MAR EX 298 (1.93x0.72)(9) 2
Laser-induced fluorescence. At 488 nm.
Co + NZO - COZ + Nz
Carbon monoxide + Nitrogen oxide (N,0)
73 MIL/MAT EX 1168-1655 2.09(11) 0 870711158 2 2.28
76 MIL EX 1169-1655 7.08(11) 0 10569+1057 2 2.19
79 ZAS/LOS 1, EX 1700-2500  2.75(15) 0 25164604 2 5.75
In 762 Ar.
79 zAs/LOS 1) EX 1500-1900 7.08(14) 0 26673+2013 2 2.0
In 87% Ar.
1) Exchange reaction behind reflected shock-waves.
COy (+M) » CO+ 0 (+M)
Carbon dioxide
74 WAG/ZAB EX 2740-3700 9.0(12) 0 65274 1
M = Ar. Limiting high-pressure k.
73 DEA EX 3700-5600 6.31(13) 0 42637+926 2 1.23
M = Ar,.
74 HAR/VAS EX 3400-4400 2.7(14) 0 53347 2
M = Ar. In Aluminum shock-tubes. Low P.
74 HAR/VAS EX 2700-4300 4.7(14) 0 52843 2
M = Ar. In Brass shock-tubes. Low P.
74 KIE EX 3600-6503 3.89(14) 0 53951+503 2
M = Kr. Shock waves.
74 WAG/ZAB EX 3000-4561 5.1(14) o] 55561 2

M = Ar. Concentration-dependent Arrhenius
expression = k[Ar].

Limiting low-pressure k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,Af/A(ref) B-B(ref) units factor
76 EBR/SAN EX 2500-7000 1.29(14) 0.5 523401258 2
The preexponential factor expressed as:
A(T/298)0-3,
CO, + C,0 - products
Carbon dioxide + Carbon oxide (C,0)
80 DON/PIT EX 298 <6.02(8) 2
Laser photodissociation of C30, at 266 nm.
Dye-laser induced fluorescence. Upper-limit k.
CH + 0, + CO + OH(A%E) (a)
-+ CO, + H (b)
-+ CHO + O (c)
- CO+0+H (d)
Methylidyne + Oxygen molecule
79 MES/SAD EX 298 (1.99+0.24)(13) 2
k,. Laser-induced fluorescence.
82 GRE/HOM1 EX 298 4.8(10) 2
Ethyne/0O/H reaction in He/Nz. Discharge-flow.
Resonance-fluorescence., Best-fit. O atoms gene-
rated reacting N with NO. H atoms produced
by a discharge of a HZ/He mixture. P = 2 torr.
71 BOS/PER EX 298 <2.4(13) 2
k, + ky + k, + k.. Upper-limit k.
81 BUT/FLE EX 298 (3.55+0.48)(13) 2
k, +ky + k., + k4. Multiphoton dissociation
of CHBry at 193 nm. Laser-induced fluorescence.
Same data in 80 BUT/FLE. P(Total) = 100 torr.
82 BER/FLE2 EX 297-676 (3.25+0.60)(13) 0 2
ka + kb + kc + kd. M = Ar. Laser-photolysis/LIF.
CH generated by CHBrg Multiphoton dissociation
at 266 nm. and monitored by LiF at 430 nm.
CH + HZ -+ products
Methylidyne + Hydrogen molecule
71 BOS/PER EX 298 (1.05+0.12)(13)
79 BUT/GOS EX 298 (1.392£0.30)(13)
Multiphoton photodissociation of CHBry. Laser-
Induced Multiphoton Fluorescence, P ~ 2mtorr.
81 BUT/FLE EX 298 (1.57+0.30)(13) 2

Multiphoton dissociation of CHBJ:3 at 193 nm.
Laser-Induced Fluorescence. Same data in

80 BUT/FLE. P(Total) = 100 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref), n
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

CH + HZO - products
Methylidyne + Water
71 BOS/PER

CH + Nz (+ M) —+ CHNZ (+ M) (a)
- [HCNZ] - HCN + N (+ M) (b)
Methylidyne + Nitrogen molecule
71 BOS/PER
k,.
79 BUT/GOS
ka. CHBry Multiphoton dissociation.
Laser-induced Fluorescence. P = 2 morr.
81 BUT/FLE
ka' CHBrs Multiphoton dissociation at 193 nm.
Laser-induced fluorescence.
P(CHBr3) (5-50) mtorr.

P(Total) = 100 torr.

Same data given in 80 BUT/FLE.
82 WAG/CAR 1)

ky,. Limiting high-pressure k.
82 WAG/CAR 1)
ky,. Limiting low-pressure k.
Laser-induced fluorescence.
CH generated by Multiphoton dissociation
of CHSCN, or CHaNHz in Ar.

CH + NO - CO + NH (a)
= CN + OH (b)
-+ HCN + O (c)
- HCO + N (d)
-+ CNO + H (e)
Methylidyne + Nitrogen oxide (NO)
82 LE
k,. Premixed fuel-rich Ethyne/NO flames,
at 250-600 nm,
P = 80 torr.
81 BUT/FLE
k, + ky +k, + kg tkg.
CHBrz Multiphoton dissociation at 193 nm.
Laser-induced-fluorescence.
P(CHBra) = (5-50) mtorr.
P(Total) = 100 torr.
Same data given in 80 BUT/FLE.

EX

EX

EX

EX

ES

ES

298

298

298

298

298

298

ES 2700

EX

298

350

(2.7£0.5)(13)

(6.1+1.0)(11)

{(4.64x1.20)(11)

(5.60+0.60)(11)

(3.798%£0.78)(11)

(9.43%£0.11)(16)

6.0(14)

(1.750.42)(14)



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K k,k/k(ref),
type A,AfA(ref)

B,
B-B(ref)

k,A k err.

units factor

82 BER/FLE2
K, + ky + ko + ky + kg M = Ar.

Laser-photolysis/LIF. CH generated by CHBrj

Multiphoton dissociation at 266 nm.

P(Total) 100 torr.(Ar).

82 WAG/CAR
kpy t ky + ko + kg + kg
Laser-induced Fluorescence, CH
by IR-Multiphoton dissociation
or Cyclopropane in Ar. P(Ar)

CH+ RO, » NH + CO,  (a)

- CO + HNO (b)

-+ CHO + RO (c)

-+ HCN + 0, (d)

-+ CO + NO + H (e)

- NCO + OH (£)
Methylidyne + Nitrogen oxide (NOy)

82 WAG/CAR

ko * ky + ko + kg + kg + kg, Laser-induced
Fluorescence. CH generated by IR-Multiphoton

generated
of CHqNH,,

=5 torr.

dissociation of CHSCN, or CHsNHz,

or Cyclopropane in Ar. P(Ar)

CH + HZO -+ products
Methylidyne + Nitrogen oxide NZO
82 WAG/CAR
Laser-induced fluorescence. CH
IR-Multiphoton dissociation of
or Cyclopropane in Ar. P(Ar)

CH + NH3 - products
Methylidyne + Ammonia
71 BOS/PER

CH + CO - products
Methylidyne + Carbon monoxide
71 BOS/PER
81 BUT/FLE

=5 torr.

generated by

CHaNHZ,
= 20 torr.

EX 297-676 (1.14%0.18)(14)

EX 298 (1.20+0.18)(13)

EX 298 (1.00x0.06)(13)

EX 298 (4.700.84)(13)

EX 298 5.9(10)

EX 298 2.9(12)
EX 298 (1.26%£0.18)(13)

193 nm. CHBrs Multiphoton dissociation at 193 nm.

at 193 nm. Laser induced fluorescence.

Same data given in 80 BUT/FLE.

P(CHBrg) = (5-50) mtorr. P(Total) = 100 torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) wunits factor
82 BER/FLE2 EX 297-676 (2.77+0.60)(11) 0 -861+101 2

Reaction of CH with CO in Ar. Laser-photolysis/
LIF. CH generated by CHBr; Multiphoton
dissociation at 266 nm.

P(Total) = 100 torr.(Ar)

CH + CO, + products
Methylidyne + Carbon dioxide
81 BUT/FLE EX 298 (1.1420.24)(12) 2
CHBr, Multiphoton dissociation at 193 nm.
Laser-induced fluorescence. Same data given
in 80 BUT/FLE. P(Total) 100 torr.
P(CHBry) = (5-50) mtorr.
82 BER/FLE2 EX 297-676 (3.43%£0.54)(12) 0 34553 2
M = Ar. Laser-photolysis/LIF. CH generated by
CHBrz Multiphoton dissociation at 266 nm.
P(Total) = 100 torr. (Ar)

CH + CH, -+ H, + cB=C"
Methylidyne + Methylene
82 GRE/HOM2 EX 298 21.0(14) 2
Reaction of the CH=CH/0/H in N2/He.
Discharge-flow. Resonance-fluorescence.

Lower-limit k. P =2 torr.

CH + CH, ~ products
Methylidyne + Methane
71 BOS/PER EX 298 (2.01£0.05)(13) 2
79 BUT/GOS EX 298 (1.81+0.60)(14) 2
CHBr, Multiphoton photodissociation.
Laser-induced fluorescence.
Superseded by 81 BUT/FLE.
P ~ 2 mtorr.
81 BUT/FLE EX 298 (6.02+1.81)(13) 2
CHBry Multiphoton dissociation at 193 nm.
Laser-induced fluorescence.
P(CHBry) = (5-50) mtorr.
P(Total) = 100 torr.
Same data given in 80 BUT/FLE.

CH + CH=CH - products
Methylidyne + Ethyne

71 BOS/PER EX 298 4.5(13) 2 1.2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A,A/A(ref)

BI
B-B(ref)

k,A k err,

units factor

80 FLE/FUJ
CHBry Multiphoton dissociation at 193 nm,
Laser-induced fluorescence.

81 BUT/FLE
CHBr; Multiphoton dissociation at 193 nm.
Laser-induced fluorescence.
P(CHBrg) = (5-50) mtorr.
P(Total) = 100 torr.

82 BER/FLEl
M = Ar. Laser-photolysis/LIF. CH generated
by CHBrj Multiphoton dissociation at 266 nm.
Before forming the products, CH adds to the
triple bond, giving the intermediate:

P(Total) = 100 torr. (Ar)

CH + CH,=CH, » /\ = CH,=CHCH, (a)

-+ any other products (b)
Methylidyne + Ethene
82 BER/FLE1
ka' M = Ar. Laser-photolysis/LIF. CH generated
by CHBrz Multiphoton dissociation at 266 nm.
P(Total) = 100 torr.(Ar)
71 BOS/PER
Koverall:
80 FLE/FUJ
koverall' CHBra Multiphoton dissociation
at 193 nm. Laser-induced fluorescence.
81 BUT/FLE
kKgverall: CHBry Multiphoton dissociation
at 193 nm. Laser-induced fluorescence.

P(CHBry) = (5-50) mtorr. P(Total) = 100 torr.

CH + CH3CHa -+ products
Methylidyne + Ethane
81 BUT/FLE
CHBr; Multiphoton dissociation at 193 nm.
Laser induced fluorescence., Same data given
in 80 BUT/FLE. P(Total) = 100 torr.
P(CHBrg) = (5-50) mtorr.

EX 298

EX 298

EX 160-652

EX 171-657

EX 298

EX 298

EX 298

EX 298

353

(8.42+2.71)(13)

(1.3320.24)(14)

(2.1020.25)(14)

(1.34+0.16)(14)

(6.910.6)(13)

(1.5420.08)(14)

(1.2620.48)(14)

(2.41%0.6)(14)

0

-61£36

-173%35



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) units factor

CH + CHyC=CH ~+ products
Methylidyne + 1-Propyne
80 FLE/FUJ EX 298 (2.6420.51)(14) 2
Multiphoton dissociation of CHBr, at 193 nm.
Laser-induced fluorescence.
81 BUT/FLE EX 298 (2.7720.90)(14) 2
Multiphoton dissociation of CHBrj at 193 nm.

Laser-induced fluorescence. P(Total) = 100 torr.
CH + -zﬁ; -~ products

Methylidyne + Cyclopropane
81 BUT/FLE EX 298 (1.44£0.42)(14) 2
Multiphoton dissociation of CHBr, at 193 nm.

Laser-induced fluorescence. P(Total) = 100 torr.

CH + CH4CH,CHy —+ products
Methylidyne + Propane
71 BOS/PER EX 298 8.2(13) 2 1.2

CH + C53082632C53 - products
Methylidyne + Butane
71 BOS/PER
81 BUT/FLE
Multiphoton dissociation of CHBry at 193 nm.

298 (7.80.7)(13)
298 (3.49£0.30)(14)

B

Laser-induced fluorescence.
P(Total) = 100 torr.
Same data given in 80 BUT/FLE.

CH + [:::] - products

Methylidyne + Cyclohexane
81 BUT/FLE EX 298 (2.77£1.14)(14) 2
Multiphoton dissociation of CHBry at 183 nm.

Laser-induced fluorescence. P(Total) = 100 torr.

cnz(xanl) + 0, -+ products
Methylene + Oxygen molecule

73 JON/BAY2 RL 206 (9.5£3.0)(-2) 2/2
Kpgr: CHy + 0~ CO + H + H.

73 PEE/MAH2 ES 1200-1600 1.0(14) 0 1860 2

74 LAU/BAS EX 298 (9.0320.60) (11) 2

M = He. Limiting high-pressure k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), v n B, k,A k err.
type _ A,A/A(ref) B~B(ref) wunits factor
75 PEE/VIN1 ES 2000 =1.2(13) 2
75 PEE/VIN2 RL 1500-2200 =3.0 2/2

kref: OH + CH3 = HZO + CH,. Average ratio.

75 PEE/VIN2 RN 1500-2200 =1.2(13) 0 0 2
NHA/OZ and CH2=CH2/02 flames, diluted in Ar.
k determined relative to reaction:

OH + CH3 + Hy0 + CH,

77 PIL/ROB ES 298 7.23(11) 2
79 VIN/DEB1 1) EX 295-600 1.33(13) 0 755x151 2 1.55
79 VIN/DEB2 1) EX 295 (1.02+0.24)(12) 2

1) CH=CH oxidation. Fast-flow.
P(Total) 2.2 torr.

CH,(alA;) + 0, » products
Methylene + Oxygen molecule
74 LAU/BAS EX 298 <1.81(13) 2
M = He. Limiting high-pressure, upper-limit k.

3
CH,(X"By) + Hy + CHy + H
Methylene + Hydrogen molecule
77 PIL/ROB ES 208 <3.01(9) 2
Upper-limit k.

CHy(alBy) + H, ~ CHy + H
Methylene + Hydrogen molecule
77 PIL/ROB ES 298 1.20(13) 2

cay(1a;) + H,0 » cHy0H
Methylene + Water
81 HAT/BAN RN 298 =1.81(12) 2

Diazomethane Photolysis in air, or Ny,
in presence of Water.
P(Diazomethane) ~ 9 mtorr.
P(air,or NZ) = 760 torr.
P(H,0) = (0-4) torr.
k estimated relative to the reaction:

1 = =
CHy("Aq) + CHpN=N ~ CH, CH, + N, .

CH,(X3By) + N, ~ HCN + NH
Methylene + Nitrogen molecule
78 LAU/BAS EX 300 <6.02(7) 2
Flash-photolysis of CH,CO/N, and CH,N, /N,
systems. Upper-limit k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

React.ion, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

CH,(X3B;) + NO -+ CH,NO - products
Methylene + Nitrogen oxide (NO)
74 LAU/BAS
M = He.
Limiting high-pressure k.
77 PIL/ROB
79 VIN/DEB1
CH=CH oxidation.
Fast-flow,
P(Total) = 2.2 torr.

Cﬂz(alAl) + NO -+ products
Methylene + Nitrogen oxide (NO)
74 LAU/BAS
M = He.
Limiting high-pressure, upper-limit k.

CH,(X®B;) + CO -+ CH=CH + O (a)
-+ any other products (b)
Methylene + Carbon monoxide
81 TSU/HAS

)4 M = Ar,

ar
Thermal oxidation of CH30H/02 mixtures
behind reflected shock-waves.

74 LAU/BAS
koverall'
Limiting high-pressure, upper-limit k.

CHz(alAl) + CO -+ products
Methylene + Carbon monoxide
74 LAU/BAS
M = He.
Limiting high-pressdure, upper-limit k.

CH,(X?B;) + CO, ~ HCHO + O,
Methylene + Carbon dioxide
77 LAU/BAS

CH,(x’B;) + CH; + CHy=CH, + B
Methylene + Methyl

75 LAU/BAS]

75 PIL/ROB

Computer fit.

EX 298

ES 298
EX 295-600

EX 298

ES 1200-1800

EX 298

EX 268

EX 298

EX 295
DE 298
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(9.64%0.60)(12)

6.02(12)

(1.39+0.83)(12)

<2.41(13)

1.34(13)

6.02(8)

<5.42(12)

2.3(10)

6.0(13)
3.0(13)

0

0

-554£201

26943

2



4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A, Af/A(ref) B-B(ref) units factor
78 OLS/GAR DE 1800-2700 2.00(13) 0 0 2

Shock-waves. Absorption-spectroscopy.
Best data-fit to a proposed mechanism.

Total conc.: ~7.2x1017 molec.cm 3.

3
CH,(X"By) + CH, — CH4CHy
Methylene + Methane

73 HAL/CRU 1) RL 304 (4.320.2)(-1) 2/2
. 3
Kpopi CHy(X3By) + CHyCH,CH,CHy = CHy(CHy),CH,
73 HAL/CRU 1) RL 304 (2.320.1)(-1) 2/2
Kres:

CH,(X3By) + CH,CH,CH,CHy ~ CH3(CH,)3CHy  (a)
-+ (CH3)ZCHCH2CH3 (b)
1) Limiting high-pressure k.

3 —N=

CH,(X"By) + CH,=N=N -+ CH,=CH, + N,

Methylene + Methane, diazo-

71 BEL RL 298 (4.0x£1.0)(2) 2/2
Diazomethane/Propane Photolysis.
Gas~Chromatography.
Estimated ratio.
k CH, + CH3CH,CHy + CHj. + CH3CH,CH, (a)
~ CHy + (CH3),CH (b)

ref’

CH,(alA;) + CH,=N=N -+ CH,=CH, + N,
Methylene + Methane, diazo-
71 BEL ES 298 (1.87£0.60)(13) 2
Diazomethane/Propane Photolysis.
Gas-Chromatography.
81 HAT/BAN RL 288 (1.8+0.6)(1) 2/2
Diazomethane photolysis in air or Ny,
in presence of HZO.
Kpoet CHy(lAy) + HyO ~ CHyOH.
P(Diazomethane) ~ 9 mtorr.
P(air,or NZ) = 760 torr.
P(H,0) = (0-4) torr.

CH,(X3B,) + CH=CH - CH,~C=CH, (a)
+ CHyC=CH (D)
Methylene + Ethyne
74 LAU/BAS EX 298 (4.52+0.60)(12) 2
k, + ky.

Limiting high-~pressure k.
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4. Table of Chemical Xinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), ) n B, k,A k err.
type A A/A(ref) B-B(ref) units factor
77 PIL/ROB ES 298 2.41(12) 2
k, + k.
79 VIN/DEB2 EX 295 (7.83%£1.81)(11) 2
k, + ky.

CH=CH oxidation. Fast-flow.
The intermediate step:
CH,(X3By) + CH=CH ~ CH,C=CH + H
is suggested, leading to the products
of channels (a) and (b).
P(Total) = 2.2 torr.

3
CH,(X"By) + CH4CHy CH4CH,CHy
Methylene + Ethane

73 HAL/CRU 1) RL 304 2.52 2/2
Kpef: CHy(X3By) + CH, - CHyCHy

73 HAL/CRU 1) RN 304 2.89(12) 2

73 HAL/CRU 1) RL 304 (1.08£0.01) 2/2
Kpeg:  CHy(XBy) + CH3CH,CH,CHy ~ CHy(CHy)4CHy

73 HAL/CRU 1) RL 304 (5.8+0.1)(-1) 2/2
kpett ‘

3
CHy (X By) + CHyCH,CH,CHy = CH3(CH,)4CHy;  (a)
d (CH3)2CHCHH2CH3 (b)

73 HAL/CRU 1) RL 304 (7.420.4)(~1) 2/2
kref'
CHp(X®By) + (CHg)4CH ~ (CHy),CHCH,CH,
73 HAL/CRU 1) RL 304 (6.5£0.3)(-1) 2/2
Kref!

CH,(X3B,) + (CHy)4CH ~ (CHy) ,CHCH,CH, (a)
~ (CHy),C (b)
1) Insertion at primary CH bond.

CHy(a'A;) + CH,=C=0 ~ CH,~CH, + CO
Methylene + Ethenone (Ketene)
74 LAU/BAS EX 298 (1.9320.72)(13) 2
M = He. Limiting high-pressure k.
77 PIL/ROB ES 298 2,11(12) 2

1
CHy(a By) + CH,y=C=0 ~+ CH2=CHz + Co
Methylene + Ethencne (Ketene)
77 PIL/ROB ES 298 1.81(13) 2
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K

type

k,k/k(ref),
A,A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

CDZ + CD2=(F4) - CD2=CD2 + CO
Methylene-d, + Ethenone-d, (Ketene-dz)

71

MCN/KEL
kret:
€D, + (CHy),C » CD,H + (CHy)5CCH,

CH,(X3B,) + CH,CH,CHy -+ CH3CH,CH,CH (a)

+ (CH3),CH (+3)

Methylene + Propane

73

73

73

73

73

1

~

73

73

73

HAL/CRU
(kg * kp)/kpeg.
kref:
3

CH,(X?By) + CH, = CHyCH,
HBAL/CRU
(kg * kp)/kpeg.
Kres!

3
CH,(X%B;) + CHyCH,CH,CHy ~ CHy(CHy)aCHy  (a)
+ (CHg),CHCH,CH3 (b)

HAL/CRU
ky + ky.
HAL/CRU 1)
ky-
HAL/CRU 1)
kb. Insertion at secondary CH bond.

Insertion at primary CH bond.

Recalculated from the reported 1.20
efficiency of CH, insertion at
secondary over primary bonds in Propane,
HAL /CRU
ka/kref'
Insertion at primary CH bond.
Krog?
CHZ(XSBI) + CH5CH,CH,CH3 + CH3(CHp)5CHy
HAL /CRU
kp/kreg-
Insertion at secondary CH bond.
kpes:
3
C,(X"By) + CH5CH,CH,CHy — CH4(CH,)3CHy
HAL/CRU
kb/kref'
Insextion at secondary CH bond.
Kref:
3 -
C,(X“By) + CH3CH,CH,CHy CH3(CH2)3CH3
= (CHg),CHCH,CHq

RL 653

RL 304

RL 304

ES 304

ES 304

RL 304

RL 304

(a)
(b)

359

6.6

(8.00.2)(-1)

3.79(12)

2.65(12)

1.14(12)

(4.420.11)(-1)

(2.4x0.11)(-1)

2/2

2/2

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

360

Reaction, Reference Code, Notes Data T/X k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
1
CHy(a'A;) + CH3CH,CHy ~ CH4CH,CH,CH, (a)
+ (CHg)3CH (b)
Methylene + Propane
71 BEL 1) ES 298 (2.65£0.72)(12) 2
k,-
71 BEL 1) ES 298 (1.14x0.30)(12) 2
kb.
71 BEL 1) ES 298 (3.78+1.02)(12) 2
kg * ky.
1) Dizomethane-Propane Photolysis.
Gas-chromatography.
75 ZAB/CAR RL 288 1.67(1) 2/2
k, + ky.
Kreg?
CHy(ala;) + M~ CHy(x3By) + M.
cHy(alA;) + CH,=CHCB=CH, ~ cis-CH,CB=CHCH=CHCH, (a)
= trans-CH,=CHCH=CHCH; (b)
- CH2=C(C33)CB=CBZ (c)
° Acn:cu, (4
Methylene + 1,3-Butadiene
75 CRA/ROS RL 298 1.4(-1) 2/2
(kg + ky + ko) /kg.
Bond insertion versus bond addition.
3
 CHy(X®By) + CH3CH,CH,CHy ~ CH3zCH,CH,CH,CH3 (a)
nd (CB3)ZCHCH2653 (b)
Methylene + Butane
73 HAL/CRU RL 304 4,28 2/2
(kg * kp)/kpes-
kref:
3n -
CHZ(X Bll + CHa - CH3CH3
73 HAL/CRU RN 304 4.88(12) 2
ky + ky.



4., Table of Chemical Kinetic Data for Combustion Chemistry -- Continued
Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
73 HAL/CRU 1) ES 304 2.59(12) 2
k,.
Insertion at primary CH bond.
73 HAL/CRU 1) ES 304 2.29(12) 2
ky.
Insertion at secondary CH bond.
1) Recalculated from the reported 1,31
efficiency of CH, insertion at
secondary over primary CH bonds in Butane.
73 HAL/CRU RL 304 (8.8£0.1)(-1) 2/2
ky/kg-
Secondary versus primary CH insertion.
CH,(a'A;) + CH,CH,CH,CH, -+ CH,CH,CH,CH,CH,! (a)
= (CHy),CHCH,CH3t (1)
Methylene + Butane
72 GRO/HAS 1) RL 298 1.89 2/2
(ka + kb)/kref'
72 GRO/HAS 1) RL 298 (8.920.07)(-1) 2/2
ky/kpog.
L Kref:
CHy(alA;) + CHyCHy -+ CHCH,CH,t
CH,(X3B;) + (CHz)3CH - (CHg),CHCH,CHy (a)
+ (CH3),C (b)
Methylene + Propane, 2-methyl-
73 HAL/CRU RL 304 3.89 2/2
(ka + kb)/kref'
Kies:  CHy(X%By) + CH, ~ CH,CH,
73 HAL/CRU RN 304 4.46(12) 2
k, + k.
73 HAL/CRU 1) ES 304 3.88(12) 2
k,.
Insertion at primary CH bond.
73 HAL/CRU 1) ES 304 5.80(12) 2
ky,.
Insertion at tertiary CH bond.
1) Recalculated from the reported 1.33
efficiency of CH, insertion at secondary
over primary CH bonds in 2-Methylpropane.
73 HAL/CRU RL 304 (1.5£0.1)(-1) 2/2
ky/k,.

Tertiary versus primary CH insertion.

361



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

CHy(alA;) + CHyCH,CH,CH,CH, + CHyCH,CH,CH,CH,CH;  (a)
= CH,CH,CH,CH,CH(CHy), (b)
~+ CHyCH,CH(CH3)CH,CHy  (c)

Methylene + Pentane

75 ZAB/CAR RL 298 1.11(¢1) 2/2
ko + ky + k.
Kpeg: CHy(aldy) + M+ CH(X3B)) + M.
€D, + (CH;3),C - CD,H + (CH3)3CCH,
Methylene-dz + Propane, 2,2-dimethyl-
71 MCN/KEL RL 653 (2.1%0.5) 2/2
kpof: €Dy + CDp=C=0 =+ CDj + CD=C=0
71 MCN/KEL RN 653 1.5(11) 2 1.5
CHy (+ M) - CH, + H (+ M)
Methyl
80 BHA/FRA EX 1700-2300 6.1(15) 0 44900 2
M = Ar. Shock-tube. Atomic Resonance-Absorption.
80 ROT/BAR EX 2150-2850 1.85(16) 0 46100 2
M = Ar. Ethane Thermolysis behind shock-waves.
Atomic Resonance-Absorption. Same data in 78 ROT/
BAR and 80 ROT. Total conc. ~4.0x1018 molec.cm™3.
CHz + O (+ M) - BCHO + O + H (+ M) (a)
=+ CH0 + 0 (+ M) (b)
-'00+OB+HZ + M) (c)
-+ HCHO + OH (+ M) (d)
=+ CH30, (+ M) (e)
Methyl + Oxygen molecule
80 BHA/FRA EX 1700-2300 7.0(12) 0 12910 2
k,. Shock-tube. Absorption-spectrometry.
75 BRA/BRO EX 1200-1800 2.4(13) 0 14500 2
ky, .
78 REI/ROM CO 300-2000 1,69(13) 0 15350 2
k;,. RRKM calculation.
72 SKI/LIF ES 1000-2500 4.0(12) 0 9059 2
k.
75 BOW1 ES 1900-2400 1.2(11) 0 5000 2
k4. Best data-fit,
76 TSU DE 1500-2000 9.0(11) 0 6014 2
ky. Computer calculation.
76 WAS/BAY EX 259-341 1.74(11) 0 940250 2 2.24

kq.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A A/A(ref) B~B(ref) units factor
71 CLA/IZ202 ES 1350 1.99(10) 2
kq. Shock-waves and TOF Mass-spectrometry.
Total conc. = 9x1013 molec.cm 3.
71 DEA/KIS DE 1750-2575 3.01(13) 0 5033 2
ky. Shock-waves. Best data-fit.
Total conc. = 5x1017 molec.cm 3.
71 IZO/KIS DE 1400-2200 1.20(12) 0 6291 2
kq. Shock waves. Best data-fit.
Total conc. = 5x1017 molec.cm™3.
78 OLS/GAR DE 1800-2700 6.92(11) 0 4530 2
k4. Shock-waves. Absorption-spectroscopy. Best
data-fit. Total conc. = ~7.2x1017 molec.cm™3.
78 REI/ROM CO 300-2000 1.69(11) o} 4982 2
ky. RRKM Calculation.
79 KLA/AND EX 368 <1.81(8) 2
k4. Flash-photolysis. Resonance-fluorescence.
Upper-limit k.
79 TAB/BAU ES 1950-2770 2.70(12) 0 6039 2
kyq. M = Ar. CH, oxidation in shock-waves. Best
data-fit on the basis of a proposed mechanism.
Total conc. = (2.3-4.4)x1018 molec.cm 3.
80 BHA/FRA EX 1700-2300 <5.2(13) 0 17400 2
kyq. Shock-tube. Atomic Resonance-Absorption
Spectrometry. Upper-limit k.
80 BOR/ZAM EX 880-1670 2.00(12) 0 6714 2
kd. Spontaneous ignition of CHA/OZ/NZO mixtures,
80 WAS EX 298 (1.02+0.96)(10) 2
kd' M = He. Generation of CH3 by reaction of O ~
with CH2=CH2. Fast-flow reactor. Photoioniza-
tion Mass-spectrometry. k measurements by both,
Stern-Volmer plots and steady-state. Comparable
data given in 79 WAS1, 79 WAS2, and 79 WAS3.
P(CH,=CH,), = (0.30-0.65) mtorr.
P(0), = (0.04-0.19) mtorr.
P(Total) = (1.9-6.0) torr.
P(Oz) = (48-229) mtorr.
81 BOR/DRA EX 880-1670 2.00(12) 0 6670 2
ky. Combustion of CH,/0, mixtures behind
reflected shock-waves,
P = 750 torr.
82 PAR EX 1097 3.96(10) 2

kd. Reaction of CH4 with O2 in single-pulse

shock-waves. Mass-spectrometry.
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4, Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data

type

T/K

k,k/k(ref), n B,

A,A/A(ref)

B-B(ref)

k,A k err.

units factor

82

71

72

73

75

77

77

72

72

73

77

77

80

PLU/RYA2 EX 285
kd. Reaction of CH3 with 02 in a flow-reactor,

in He. CH3 generated by reacting F with CHQ,

F atoms generated by dissociation of CF4 in

a microwave-discharge. Mass-spectrometry.
Upper-limit k.

[CH3l, = (3.7-9.3)x10%0 molec.cm™3.

[CF 1, = (2.5-7.5)x10! molec.cm™3.

{He] = (0.2-2.2)x1017 molec.om 3.

[CH,] = (8-12)x102 molec.cm™3.

(0,1 = 5.2x101° molec.cm 3,

VAN/CAL ES
ke’ M= CH3CHZCH3. Limiting high pressure k.
BAS/JAM EX
kg
SOK/NIXK EX
ky. M = He.
LAU/BAS2 RN

295

295
M = N,,or (CH3),C. Limiting high-pressure k.

453
Limiting high-pressure k.

298
ke‘ M = He, Ar, NZ' Limiting high-pressure k.
HOC/GHO EX
koo M
PAR EX

295

Hz. Limiting high-pressure k.
298

ke. M= Nz. Limiting high-pressure k.

BAS/JAM EX

Kg. M=

BAS/JAM EX

ko. M = N,.

SOK/NIK EX

ke' M = He.

PAR EX

ke. M= NZ'

PAR EX

kg M=

WAS EX

ke' M = He.

with CH,=CH, Fast-flow reactor. Photoionization

295
(CH3)4C. Low-pressure k.

Low-pressure k.

453
Low-pressure k.

298

Low-pressure k.

(CH3),C. Low-pressure k.
298
Generation of CHy by reaction of O

Mass-spectrometer. k measurements by both,
Stern-Volmer plots and steady-state.
Comparable data given in 79 WAS1, 79 WAS2
and 79 WAS3. P(Total) = (1.9-6.0) torr.
P(CHy=CH,), = (0.30-0.65) mtorr.

P(0), = (0.04-0.19) mtorr.

P(0y) (48-339) torr.

364

~1.

(3.

[y

(5.

<1.81(8)

1(12)

1+0.3)(11)

.5(12)

.02(12)

.3%0.2)(12)

.2323.61)(11)

.620.3)(17)

.420.3)(16)

.8(16)

.12x0.79)(17)

L44%2,.90)(17)

80+4.35)(16)



4. Table of Chemical Kinetic Data for Combustion Chemistry ~- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
82 PLU/RYA2 EX 295 (1.2320.40)(17) 3

ke' Flow-reactor, CH3 generated by reacting F

with CH, in He. F atoms generated by dissociation
4

of CFA in a Microwave-discharge. Limiting low-

pressure k.,

[CHy], = (3.7-9.3)x1010 molec.cm™3.

[CF,1, (2.5-7.5)x1011 molec.cm™3.

{He] = (0,2-2.1)x1017 molec.cm 3.

[CH,) = (8-12)x2012 molec.cm™3.

(0,1 = 5.2x1015 molec.com™3,

CD3 + O, + DCDO + OD
Methyl-d; + Oxygen molecule
80 CHI/SKI EX 1700-2200 6.8(11) 0 4571 2
CD, oxidation in CDA/OZ/AI behind reflected

shock-waves. Resonance-absorption spectroscopy.

CHy + O3 ~ CHy0 + O, (a)
-+ HCHO + H + O, (b)
Methyl + Ozone
75 SIM/HEI 1) RL 221 1.2 2/2
75 SIM/HEI 1) RL 298 2.2 2/2
1) (ka + kb)/kref'
K og: CHy + Oy = CHy0, :
75 SIM/HEI RN 221-298  3.25(12) 0 528 2

ky + ky.
80 WAS/AKI EX 298 (4.22+1.63)(11) 2

M = He. Generation of CH3 by reaction of O with
CHy=CH,. Fast-flow. Photoionization Mass-Spectro-
metry. k measureents by Stern-Volmer plots. 3 ™
other possible channels suggested. Comparable
data reported in 79 WAS1l, 79 WAS2 and 79 WAS3.
P(0), = (0.16-0.40) mtorr.
P(CHy=CH,), = (0.36-0.43) mtorr.
P(Total) = (1.9-5.7) torr.
81 OGR/PAL 2) EX 243-384 (3.2520.90)(12) 0 216x80 2
n = 0 assumed.
81 OGR/PAL 2) EX 243-384 (1.56+0.42)(12) 0.71 0 2
The preexponential factor expressed as:
A(T/298)0-71,
ka + kb. M = He. Flash-photolysis of CH302 at

~

193 nm. with an ArF laser, in a 03/0,/He mixture.
P(Total) = (2-4) torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes

Data T/K
type

k,
A,

k/k(ref),
A/A(ref)

B,
B-B(ref)

k,A k err.

units factor

CH; + H, - CH, + H
Methyl + Hydrogen molecule

72 SHA/WES

Kpep: CHy + Dy » CHyD + D.

73 CLA/DOV2
73 CLA/DOV2
74 KOB/PAC

The preexponential factor expressed as:
A(T/298)2-0,

81 MAR/SHA

Azomethane Decomposition in Hz. Flow-system.
P(Total) = (5-26) torr.

*

CH3 + Hz - Cﬂh + H
Methyl + Hydrogen molecule

73 TIN/WES

*
kref: CH3 + CH3Br - CHa + CHZBr.
CH3* is a 'hot’ radical formed by photolysis
of CH3Br at 185 nm.

CHy + HD + CH, + D
Methyl + Deuterium hydride

72 SHA/WES

Kpgg: CHy + DH = CHgD + H

CHj + D, + CHZD + D

Methyl + Deuterium molecule

76 PRA/ROG2
77 YAN

kpggt CHy + CH5CH=CH, ~ CH, + CH,CH=CH,
Estimated ratio.

*
CHy + D, ~ CH3D + D

Methyl + Deuterium molecule

73 TIN/WES

*
kpgg: CHz + CHzBr ~ CH, + CHyBr.
CHa* is a 'hot’ radical formed by photolysis
of CH3Br at 185 nm,

CDz + Hy - CD3H + H
Methyl-d3 + Hydrogen molecule

72 SHA/WES

Kpegt CDg + Dy =+ CD, + D.

RL 398-718

EX 1340
ES 1200-2000
EX 372-1370

EX 584-671

RL 298

RL 398-718

EX 300-1118
RL 1260-1380

RL 398-718

366

(9.

(7.

(2.

(8.

(1.

111£0.20)(-1)

.6x1.4)(10)
.55(13)
.05(10)

.01(11)

5£0.25)(-2)

83+2.58)(-1)

.60(12)
L4(-1)

00+0.13)(~-2)

592x0.124)

0

-668+12

7801
4811

5283

-971+347

6369141

-286x35

2/2

2/2

2/2

2/2

2/2



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) units factor

*
Chy +H, ~ CD;H + H
Methyl-da + Hydrogen molecule
73 TIN/WES RL 288 (9.25+0.65)(-2) 2/2
.4
kref: CDa + CD33r - CD4 + chnr.
CD3* is a 'hot’ radical formed by photolysis
of CD3Br at 185 nm.

CD3 + HD - CDgH + D
Methyl—da + Deuterium hydride
72 SHA/VWES RL 398-718 (9.32+1.33)(-1) 0 ~275x66 2/2

kpge: CDg + DH = CD, + H.

*
CD3 + DZ nd CDA +D
Methyl-da + Deuterium molecule
73 TIN/WES RL 288 (2.15x0.20) 2/2
%
kre£Z CDa + Hz - CD[.H + H.
CD3* is a 'hot’ radical formed by photolysis
of CD3Br at 185 nm,

CH3 + SO, (+ M) ~ CH3S05 (+ M)
Methyl + Sulfur dioxide
74 JAM/KER EX 298 (1.75£0,25)(11) 2
Azomethane Flash-photolysis. M = Ar, or N,.
P-independent k. P(Total) = (50-200) torr.
Same data given in 73 JAM/KER.

CH3 + NO (+ M) =+ CH3NO (+ M) o
Methyl + Nitrogen oxide (NO)
71 VAN/CAL EX 285 (1.00£0.15)(13) 2
M = N,, or Propane. Limiting high-pressure k.
72 DAV/COR RL 295 6.2(-1) 2/2
kpgf: CHz + NO, ~ CHaNO,
74 TIT/BAL EX 443 1.8(12) 2 1.1
M= (CHz),CO. Limiting high-pressure k.
75 LAU/BAS2 RN 298 1.93(13) 2
M= He,Ar,NZ. Limiting high-presure k. RRKM fit.
76 PIL/ROB EX 298 (7.23£0.60)(12) 2

M = Ar, or SFs- RRKM extrapolation of data.
Limiting high-pressure k.

74 PRA/VEL EX 285 (1.0+0.1)(17) 3
M = He.
74 TIT/BAL EX 443 6.1(18) 3

M = (CH3)5C0. Low-preessure k.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err,
type A,A/A(ref) B-B(ref) units factor
76 PRA/VEL2 CO 325-521 7.24(16) 0 ~-211%10 3 1.20
M = He. RRKM calculation.
80 WAS EX 298 (8.71+2.90)(17) 3
CH3 generated by reacting O with Ethene. Fast-
flow. Photoionization Mass-spectrometry.
Com§§§able data in 79 WAS1, 79 WASZ and
79 WASY.  P(He) = (1.8-6.3) torr.
P(CHy=CH,), = (0.45-0.57)mtorr. -
P(0), = (0.15-0.31) mtorr.
CHy + RO, (+ M) <+ CH30 + RO (+ M) (a)
a - CH30NO (+ M) (b)
~ CHyNO, + M) (c)
Methyl + Nitrogen oxide (NOy)
74 GLA/TRO2 EX 1100-1400 1.3(13) 0 0 2
-k,.
81 YAM/SLA EX 295 (1.51£0.30)(13) 2
k,. CH3 produced by IR Multiphoton dissociation
of C5F5OCH3 in He. Photoionization Mass-spectro-
metry, (NO,] = (1.10-3.31)x102 molec.cm™@.
[CH3], = 1.1x101 molec.em™. P(Total) = 1 torr.
72 DAV/COR RL 285 2.17 2/2
kp/k..
74 GLA/TROZ 1) RN 300-1400 =2.07(13) ~0.6 0 2
kc. M = Ar. Estimated, limiting high-pressure k.
74 GLA/TRO2 1) RN 300-1400 =3.58(20) -6.0 0 3
kc' M = Ar. Estimated, low-presure k.
Rate constant expressed as k/[Ar].
1) Preexponential factor expressed as: A(T/298)0.
CH3 + R,0 + CH30 + N,
Methyl + Nitrogen oxide (NZO)
73 FAL/HOA RN 873 (1.420.3)(7) 2
77 BOR/ZAM ES 1000-2000 <1.0(15) 0 14276 2
Estimated, upper-limit k.
CH3 + CO (+ M) - CH3CO (+ M) (a)
- CH=CH + OH (+ M) (b)
Methyl + Carbon monoxide
74 WAT/WOR RN 260-296 1.58(11) 0 300712 2 1.58
k,.
82 ANA/MAW 1) EX 303 9.64(6) 2

ka' Limiting high-pressure k.
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Reaction, Reference Code, Notes

Data T/K
type

k,k/k(ref),
A,A/A(ref)

n B,
B-B(ref)

k,A k err.

units factor

82

81

81

82

82

81

1

2

ANA/MAW 1)

ka' Limiting high-pressure k.
PAR 2)

k,. P(CO) = 100 torr.

PAR ?)

k,. P(CO) = 750 torr.
ANA/MAW 1)

K,
ANA/MAW 1)

Limiting low-pressure k.

ka. Limiting low-pressure k.
TSU/KAT

kp. M = Ar. Thermal oxidation of CH30H/O,
behind reflected shock-waves. UV-absorption.
IR-emission. Same data given in 81 TSU/HAS.
M = CO. Molecular modulation. CH3 produced
by photolysis of Azoethane.
{Azomethane] = 1,0x1017 molec.cm™3.

[CO} = (0.3-2.7)x101® molec.cm™3,
Photolysis of Acetone at (25.4-40.0) nm,

Molecular modulation.

CHy + CH3 (+ M) = CH5CH, + B (+ M)  (a)

~ CHyCHy (+ M) ()

Methyl

80

81

78

75

71

ROT/BAR

k,. CH3CH; thermolysis behind shock-waves.

Atomic Resonance-Absorption. Computer simu-
lation. Decomposition of CH4CH, to CH,=CH,

+ H is suggested.

Total conc. ~ 4.0x1018 molec.cm 3.

Same data given in 79 ROT/JUS2 and 80 ROT.

CHI/SKI2

k,. M = Ar. Ethane pyrolysis behind reflected

shock-waves. Resonance-absorption spectroscopy.

Decomposition of 053CH2 is suggested. Data-fit.

P(Total) = (2-3) atm.
TSU

k, t+ k;,. Shock-tube.
GAR/OWE

ky,.

CLA/1201

k.. Shock-waves. TOF Mass-spectrometry.

c*

EX 343

EX 298

EX 298

EX 303

EX 343

ES 1500-1900

DE 2150-1850

ES 1240-1700

EX 1396-2396

EX 2000-2651

EX 1120-1400
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3.43(7)

(1.08£0.12)(6)

(3.61+0.60)(6)

2.07(12)

3.88(12)

3.80(13)

8.01(14)

4,0(14)

9.7(15)

6.0(16)

(8.423.6)(12)

0 30432

0 13400

0 13387

0 15396

0 21651



4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err,
type A,A/A(ref) B-B(ref) wunits factor

72 TEN/JON CO 303-603 2.63(13) 216 2
k.. Data-fit to a proposed mechanism.

73 BAS/LAU EX 298 (5.74x0.71)(13) 2
koo M = He. Limiting high-pressure k.

73 BAY/BRO EX 295 (2.410.2)(13) 2
k.

73 TRU/RIC EX 313 (2.461+0.18)(13) 2
k.. M = N,. Limiting high-pressure k.

74 JAM/SIM EX 298 (3.37+0.46)(13) 2
kc‘ M = Ar.Limiting high-pressure k.

74 POH/LEI EX 298 (2.7+£0.3)(13) 2
kc' M = He, or Nz, or Nz + CO.

76 CAL/MET EX 295 (3.31+0.18)(13) 2
k.

76 GLA/QUA EX 1200-1500 (1.0240.36)(13) 2
kc. M = Ar. Limiting high-pressure k.
Average k at highest concentrations.

76 PAR/PAU EX 250-450 (2.41+0.52)(13) 2
koo M =N,

76 VAN EX 1350 2.0(13) 2 1.5
k.. Extrapolated, limiting high-pressure k.

77 GLA/QUA EX 1400 (1.75+£0.90)(13) 2
k.. M = Ar. Limiting high-pressure k.

77 HEL/MAN ES 1005 1.41(13) 2
k.. Flow-reactor. UV absorption spectroscopy.
Limiting high-pressure k. P = (10-80) torr.

77 HOC/GHO EX 295 (3.1+0.6)(13) 2
koo M= N;. Limiting high-pressure k.

78 PAC/WIM Co 821 2.1(13) 2
kc. Neopentane flow-pyrolysis. P = 7.6 torr.

79 SEP/MAR 1) EX 750 5.0(12) 2
P(Ar) ~ 14 torr,

79 SEP/MAR 1) EX 640-818 3.88(12) 2
P(Ar) = 7.4 torr.

1) kc' Discharge-flow. Best-fit.

79 ZAS/SMI EX 1750 (1.33+0.66)(13) 2
koo M = Ar. Tetramethyltin decomposition
behind incident and reflected shock-waves.
High-pressure k.
[Ar] = (0.1-5.5)x1019 molec.cm™3.

80 ADA/BAS2 EX 298 (3.220.4)(13) 2

k.. Azomethane Flash-photolysis. Absorption

spectroscopy.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
80 BAU/DUX RE 250-420 2.40(13) 0 0 2 1.2
kc. Recommended high-pressure k. Critical review.
80 PAC/WIM1 EX 823 (2.220.5)(13) 2
ke C(CH3)4 pyrolysis in a flow-reactor.
Extrapolated limiting high-pressure k.
P = (4-335) torr.
76 VAN 2) EX 450 2.3(21) 3 4.0
kc' M = He. Extrapolated limiting low-pressure k.
76 VAN 2) CO 450 7.4(21) 3
k.. M = He. Calculated limiting low-pressure k. .
76 VAN 2) EX 1350 1.2(19) 3 4.0
k,. M = Ar. Extrapolated limiting low-pressure k.
76 VAN 2) CO 1350 2.8(19) 3 2.0
kc. M = Ar. Calculated limiting low-pressure k.
2) Rate constants expressed as k/[M].
CHy" + CHy - CH, + CH,
Methyl
77 RIC/TRU EX 298 <1.02(14) 2
Upper-limit k. M = Ar, CHa* is an energy-rich
radical formed by photolysis of CH3I at 260 nm.
CD3 + CD3 (+ M) =+ CD,=CD, + D + D (+ M) (a)
=+ CD4CDg (+ M) (b)
Methyl-d4
81 CHI/SKI2 ES 1240-1700 4.0(14) 0 13387 2
k,. M = Ar. Ethane pyrolysis behind reflected
shock-waves. Resonance-absorption.
Data-fit to a proposed mechanism.
P(Total) = (2-3) atm.
76 CAL/MET EX 295 (2.95%0.24)(13) 2
kyp. M= N,.
76 GLA/QUA EX 1200-1500 (1.33+0.54)(13) 2
kb' M = Ar. Limiting high-pressure k.
Averge k at highest concentrations.
76 PAR/PAU EX 298 (2.41%£0.52)(13) 2
kp. M= N,.
77 GLA/QUA EX 1400 (1.93£1.02)(13) 2
k. M = Ar. Limiting high-pressure k.
76 VAN EX 1350 7.0(19) 3 4.0
kb. M = Ar. Extrapolated limiting low-pressure k.
76 VAN CO 1350 7.7(19) 3
ky. M = Ar. Calculated limiting low-pressure k.
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Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

CHy + CH, » CHyCHy + H (a)
- CH4CH, + H, (b)
Methyl + Methane

79 TAB/BAU 1) ES 1950-2770  6.0(13) o 20131 2
K,.

79 TAB/BAU 1) ES 1950-2770  1.0(13) 0 11576 2
Ky,

1) M = Ar. Methane pyrolysis in shock-waves. Best
data-fit on the basis of a proposed mechanism.

Total conc.: (1.4-5.4)x1018 molec.cm™3.

CH; + CHO + CH, + CO (a)
- CH3CHO  (b)
Methyl + Methyl, oxo-
77 HEL/MAN ES 1005 3.78(13) 2

k Pyrolysis in a flow-reactor. Absorption-

a-
spectroscopy. Gas-chromatography.
P = (10-80) torr.

79 NAD/SAR4 EX 298 >3.01(13) 2
ky.

80 MUL EX 298 (2.6620.97)(13) 2
kb. CHSCHO decomposition by pulsed UV-Photolysis,

Intracavity laser spectroscopy. Lower-limit k.

Internal-resonator Laser-Spectroscopy.
79 NAD/SAR2 EX 298 (1.39£0.60)(14) 2
koverall' Pulse-photolysis of CHacHO.

CH3 + HCHO - CH, + CHO
Methyl + Formaldehyde
77 HEL/MAN . ES 1005 3.16(10) 2
Pyrolysis in a flow-reactor. UV-Absorption-
spectroscopy. Gas-chromatography. .
P = (10-80) torr.

CHa + cnao - CH~ + HCHO (a)
~+ CH50CHg (b)
Methyl + Methoxy

79 HAS/Kos 1) RN 298 2.71(13) 2
k,.

79 HAS/Kos 1) RN 298 3.31(13) 2
kp-

1) Flash-photolysis of CH;CO0CH;. k's determined
relative to the reaction: CH3 + CH3 hd CH30H3.
P = (1.5-700) torr. Gas-chromatography.
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Reaction, Reference Code, Notes Data T/X k,k/k(ref), n B, k,A k err.
type A A/A(ref) B-B(ref) units factor

CH3 + CH30, -+ CH30 + CH40
Methyl + Methyldioxy
77 PAR EX 298 (3.61+0.60)(13) 2

CD3 + COS -+ CD38 + CO
Methyl-d3 + Carbon oxide sulfide
72 JAK/AHM RN 354-490 3.80(11) 0 5712+1786 2 1.78

CHy + CH3N=NH - CH, + CHuN=N
Methyl + Diazene, methyl-
76 VID/WIL EX 294 (1.31+0.17)(10) 2

CHy + CH3NO, —~ CH, + CH,NO,
Methyl + Methane, nitro-
80 BAL/FED EX 413-482 7.07(11) 0 5606x282 2 1.95
Continuous-circulation Molybdenum
glass-reactors. Gas-chromatography.

P(Total) = (126-133) torr.

CHy + CH=CH - CH5CH=CH
Methyl + Ethynme
77 HOL/KER RN 379-487 6.19(11) 0 3875+755 2 6.31

CH3 + CH,=CH, -+ CH, + CH,=CH (a)
- C33CHZCH2 (b)
Methyl + Ethene

76 CHE/BAC RN 1038 1.0(9) 2
k,.
79 TAB/BAU EX 1950-2770  5.0(12) 0 6543 2

ka’ M= Ar, CHA pyrolysis in shock-waves.
Best data-fit.
Total conc.: (1.4-5.4)x1018 molec.om™3.

72 TED/WAL 1) RL 335-424 7.24(2) 0 -468x101 2/2 1.07
Ko CHy + CH,=CHF -~ CHBCHZCHF

72 TED/WAL 1) RL 335-424 4.90(1) 4] -2416+503 2/2 1.23
kref: CH3 + CH,=CF, ~ CHscHZCFz

72 TED/WAL 1) RL 335-424 8.32(3) 0 13194554 2/2 1.23
kref: CHy + CF2=CF2 - CH3CF2CF2

72 TED/WAL 1) RL 335-424 2.88(2) 0 ~9412252 2/2 1.10
Kpef: CHy + CH,=CHCL ~ CH3CH,CHCL

72 TED/WAL 1) RL 335-424 1.07(4) 0 =377+201 2/2 1.07
kref: CHy + CHZCH=CH2 -+ CH3CHZCHCH3

1) kb/kref'
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A, A/A(ref) B-B(ref) units factor
75 CAM/MAR DE 676-813 3.16(10) 3969 2
ky,. Determined from k_p and thermochemical data.
77 HOL/KER RN 350-503 2.09(1D) 3674+503 2 3.16
ky, .
CH; + CH3CH, ~ CH,CH,CH, .
Methyl + Ethyl .
72 TEN/JON CO 303-603 2.51(13) 201
75 LIF/FRE1 DE 1050-1250 2.4(12)
ky = k_qK.
80 KOI/GAR ES 1300-1700  7.24(12) 0 2
Propane Thermolysis behind reflected
shock-waves. Absorption Spectroscopy.
Data~fit to a proposed mechanism,
82 SIM/GAR 1) ES 1300-1700 8.0(10) -5700 2
4.3% Propane in Ar. Conc., = 6.0x1018 molec.cm 2.
82 SIM/GAR 1) ES 1300-1700 9.0(7) -14700 2
5% Propane in Ar. Conc. = 9.0x1018 molec.cm™3.
1) Pyrolysis of Propane in Ar behind reflected
shock-waves. Data-fit to a proposed mechanism.
CH3 + CH4CHy -+ CH, + CH4CH,
Methyl + Ethane
71 CLA/IZO1 ES 1485 3.55(11) 2
Shock-waves. Time~of~flight Mass-spectrometry.
72 PAC/PUR2 EX 820-1040 5.01(14%) 10826+2406 2 10
73 CLA/DOV1 CO 300-1800  4.34(9) 4167£15 2 1.02
BEBO calculation. The preexponential factor
expressed as: A(T/ZQB)A‘D.
74 YAM/RYB RN 980-1130 3.02(12) 684421107 2 3.16
76 BRA/WES2 DE 1055-1325  3.24(13) 8057 2 1.78
Computer simulation optimization.
76 CHE/BAC EX 1038 (1.340.3)(10) 2
k for « ~ 1. Measured k values also given at
T = 880, 995 and 1068 K.
Non-Arrhenius behaviour.
77 HEL/MAN ES 1005 3.98(9) 2
Flow-reactor pyroiysis. Absorption spectroscopy.
Gas-chromatography. P = (10-80) torr.
79 ROT/JUS2 DE 1450-1500 5.00(13) 9800 2

Shoch-tube. Atomic Resonance-absorption Spectro-
photometry. k determined by computer simulation.
Total conc. = (0.2-2.3)x1019 molec.cm™3.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A ,A/A(ref) B-B(ref) units factor
CHz + CH3CO ~ CH, + CH,=C=0 (a)
= CH3CH; + CO  (b)
- (CH3),CO0 (c)
Methyl + Ethyl, l-oxo- (Acetyl)
78 ADA/BAS ES 298 7.5(13) 2
k, + k, + k.. Acetone Flash-photolysis
Kinetic Spectroscopy.
P(Total) = 50 torr.
81 ADA/BAS2 ES 298 8.6(13) 2
ka + kb + kc. Acetone Flash-photolysis.
Kinetic Spectroscopy.
81 ADA/BAS2 RL 298 3.8(-1) 2/2
kb/(ka + kb + kc)' Acetone Flash-photolysis.
Kinetic-Spectroscopy. Estimated ratio.
79 HAS/KOS RN 298 3.30(13) 2
ky. Flash-photolysis of CH3COOCHy. k determined
relative to the reaction: CH; + CHy ~ CH3CHj.
Gas-chromatography.
P = (1.5-700) torr.
82 ANA/MAW RN 263-343 (2.26£0.27)(13) 0 2
k.. Average of 24 k values obtained through
data-fit. Molecular Modulation Spectroscopy. CHy
and CH,CO produced by photolysis of Azomethane
in presence of CO. Gas-chromatography. P-inde-
pendent k. [Azomethane] = 1.0x1017 molec.em™3.
[CO] = (0.3-2.7)x10%® molec.cm™3.
82 TIM/KAL EX 298 (2.98+0,17)(13) 2
kc' Flash-photolysis of 2,3-Butanedione.
Gas-chromatography.
[CHa} = (0.26-6.08)x1018 molec.em™3.
[CH3CO] = (1.14-5.77)x10%8 molec.om™3.
P = (11-47) torr.
CD3 + CD3CO ~ CD, + CD,=C=0 (a)
= CD3CD3 + CO  (b)
=+ (CD3),C0 (c)
Methyl—d3 + Ethyl-z,z,z-ds—l-oxo- (Acetyl—ds)
81 ADA/BAS2 ES 298 5.2(13) 2
k, + ky, + k.. Acetone-dg Flash-photolysis.
Kinetic Spectroscopy.
81 ADA/BAS2 RL 288 4.7(-1) 2/2

kp/(k, t Kk, + k. ). Acetone-dg Flash-photolysis.

Kinetic-Spectroscopy. Estimated ratio.
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(xef) B-B(ref) units factor

CHy + CH4CHO + CH, + CH,CO (a)
~ CH, + CH,CHO (b)

-+ (CH,),CHO
(CH3)2 (c)

Methyl + Acetaldehyde
71 BAL/LAN ES 713-813 (1.6£0.6)(12) 0 41274252 2
kg-
75 COL/NAE ES 800-1225 4.37(15) 0 14570 2
ky,.
76 BAR/BER RL 785 2.7 2/2
(ky * kb)/kraf'
kpgf: CH3 + CH3CDO = CH3D + CH3CO
75 BAT/MCC ES 393-473 7.84(10) 0 0+503 2
|
CHy + CH5CDO - CH3D + CH3CO (a)
- CH, + CH,CDO (b)
Methyl + Acetaldehyde-1-d
76 BAR/BER RL 785 6.2(~1) 2/2
kplky.

CHy + BC(O)OCB3 - CH~ + C(O)OCBa (a)
- CB~ + HC(O)OCHZ (b)
Methyl + Formic acid methyl ester (Methyl formate)

71 DON/DOR 1) EX 400-513 5.01(11) 0 5184101 2 1.26
71 DON/DOR 1) EX 455 5.62(6) 2
1, k, + k). Acetone photolysis. Mass-spectrometry.
Ch3 + HC(O)OCHy - CDaﬂ + C(0)OCH3 (a)
- CDzH + HC(O)OCH, (b)
Methyl-d3 + Formic acid methyl ester (Methyl formate)
71 DON/DOR 1) . EX 400-513 3.55(11) 0 5033252 2 1.74
71 DON/DOR 1) EX 455 5.25(6)
1 k,. Acetone photolysis. Mass-spectrometry.
71 DON/DOR 2) EX 400-513  4.37(11) 0 5083+151 2 1.38
71 DON/DOR 2) EX 455 6.17(6) 2
1) k, * ky. Acetone photolysis. Mass-spectrometry.
CD3 + DC(0)OCH3 + CD, + C(0)OCH  (a)
< CD3H + DC(0)OCH, (b)
Methyl-dj + Formic-d acid methyl ester
(Methyl formate-d)
71 DON/DOR 1) EX 400-513 3.02(11) 0 5888151 2 1,45
71 DON/DOR 1) EX 455 6.92(5) 2
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Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor

1) ka' Acetone photolysis. Mass-spectrometry.

71 DON/DOR 2) EX 400-513 1.23(11) 0 5435+101 2 1.29
71 DON/DOR 2) EX 455 7.58(5) 2

2, ky,. Acetone photolysis. Mass-spectrometry.

1) Photolysis of Acetone. Mass-spectrometry.

CH, + (CH3),0 + CH, + CH,0CHy
Methyl + Methane, oxybis- (Dimethyl ether)
75 PAC EX 782-936 3.16(13) 0 75782842 2 2.51
Curved Arrhenius plot over the extended
T-range (373-936) K.
77 HEL/MAN ES 1005 1.31(10) 2 1.58
Pyrolysis in a flow-reactor.
UV-Absorption spectroscopy.
Gas-chromatography.
P = (10-80) torr.
82 BAT/ALV 1) EX 373-473 2.00(11) 0 4781£101 2 1.28
82 BAT/ALV 1) SE 373-935 3.55(12) 0 5939+101 2 1.26
Extended T-range by combining the above
k with data found in the literature.
1) Photolysis of Azomethane in the
presence of Dimethyl ether.
P(CH30CH4) = (0-470) torr,
P(Azomethane) = 23 torr.

CHy + /S, ~ CH3S + CHy=CH,

Methyl + Thiirane (Ethylene episulfide)
72 JAK/ABM RN 304-478 7.08(10) 0 3372403 2 3.02

€Dz + S, ~CDE+ S (a)

= CD45 + CH,=CH, (b)
Methyl-dj + Thiirane (Ethylene episulfide)

72 JAK/ARM RN 303-477  2.18(11) 0 48012503 2 3.98
k,.

72 JAK/AEM RN 303-477  5.89(10) 0 3271£554 2 4.37
ky .

CH3 + (CHy),S -+ CHg + CH3SCH,
Methyl + Methane, thiobis- (Dimethyl sulfide)
76 ART/LEE RN 393-518 4.17(11) 0 4613+82 2 1.20
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Reaction, Reference Code, Notes

Data
type

T/K

k,
A,

k/k(ref),
A/A(ref)

n B,
B-B(ref)

k,A k err.

units factor

CHa + Cﬂal=ﬂtﬂa - Cﬂk + CHSR=NCHZ
Methyl + Diazene, dimethyl- (Azomethane)

77

80

SCH/KNO

DUR/MAR

Photolysis of 14Z Azomethane in Propane

at 366 nm. P = (25-300)

torr.

CDa + C33N=NC53 - CDaﬂ + CH2N=NC33
Methyl*ds + Diazene, dimethyl- (Azomethane)

77

SCH/KNO

Kpof: CDz + CD3COCOCDg ~+ CD, + CD,COCOCD,

CHy + CH,=C=CH, -~ CH,C(CH,)=CH,
Methyl + 1,2-Propadiene (Allene)

73

TSA2

1100 K given by the author as central T.

Methyl + Ethyl, 1-methyl-

i (CH3)3CH

72 ARI/STE

(b)

(Isopropyl)

ka/ky,. Azoisopropane photolysis.

CHy + CHyCH,CH; + CH, + CHyCH,CH, (a)

~ CH, + (CHy),CH

Methyl + Propane

75
75
75

79

80

CAM/MAR
ka + kb' Low-T region.
CAM/MAR
k, + ky,. High-T region.
LIF/FRE1

(b)

k, + ky,. Data~fit to a proposed mmechanism,

PRA/ROG2

k, + k. M = Ar. Propane pyrolysis in a wall-

less reactor. Average k at the mean experi-

mental T. Other k values within the 967-1051

K T-range are alsc given. Approximate fit.

P(Ar) = 600 torr.
DUR /MAR

k, + kb. Photolysis of 14% Azomethane in Propane

at 366 nm. P = (25-300) torr. k determined

relative to the reaction:

CHy + CHy - CHyCH,

EX

ES

EX

EX

EX

ES

RN

524-565

323-453

524-565

996-1180

295

676-743

743-813

1050-1250

1008

323-453

378

-

1

(2.

3

(4.

2

.07(12)

.3(-1)

.58(11)

420.3)(-1)

.00(12)

.01(135)

.55(12)

2+1.1)(9)

.6(11)

0 -604:302

0 4906132

0 -755+302

0 2500

0 56894818
0 115854902

0 5184

0 4896132

2/2 2.0
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A ,A/A(ref) B-B(ref) wunits factor
81 HAU/SAN EX 1110-1235 6.23(9) 4.0 4177 2

ka + kb' Pyrolysis in a flow-reactor. The

preexponential factor expressed as: A(T/298)T.

CH3 + CH4C(O)CHO -+ CH, + CH3CO + CO
Methyl + Propanal, 2-oxo-
77 KYL/ORC RN 353-444 1.38(11) 0 3332+337 2 2.40

CH3 + (CH3),C0 »+ CH, + CH,C(O)CH3 (a)
~+ (CH3)3CO (b)
= CHyCH,CH(CH3)O  (c)

Methyl + 2-Propanone

72 SHA/WES RL 398-718 (6.17£0.46)(-1) 0 ~1021%38 2/2
k /Kpgg- kief: CHy + Dy = CH3D + D.

72 SHA/WES RL 398-718 (2.3x0.92) 0 -413x186 2/2
Ko/kpog Kpog: CHy + DH ~ CHyD + H.

76 ART/LEE RN 393-518 4.07(11) 0 4869x55 2 1.12
k,.

79 ART/NEW1 EX 117-244 3.39(11) 0 4882120 2 1.05
k,. Acetone photolysis.

71 CAD/TRO DE 373-423 1.74(9) 0 6772+902 2 10.0
ky, . ky = k_pK.

80 KNO/RIC RN 413-563 3.16(10) 0 5788+554 2 2.51

ky,. Thermolysis of Azomethane and di-t-Butyl
peroxide. Mass-spectrometry. k determined
relative to reaction:
CHg + (CD3),CO ~ CHzD + CD,C(0)CDy
75 BAT/MCC ES 393-473 2.0¢11) 0 0£503 2
k

c’

CHz + (CD3),CO = CH3D + CD,C(0)CDg (a)

=+ (CDh3),C(CH3)0 (b)
Methyl + 2-Propanone—1,1,1,3,3,3-d6
80 KNO/RIC 1) RL 413-563 1.48(1) 0 ~151+86 2/2 1.17
k,/ky,.
80 KNO/RIC 1) RN 413-563 3.16(10) 0 5888252 2 1.59
ky .

1) Thermolysis of Azomethane and di-t-Butyl peroxide.

CD3 + (CD3)ZCO -+ CD4 + CD3C(0)CD2
Methyl-ds + 2-Propanone-1,1,1,3,3,3-d6
72 SHA/WES RL 398-718 (8.56£0.68)(-1) 0 532+36 2j2
Ky gge: CD3 + H, + CD3H + H
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
72 SBA/WES RL 398-718 (1.47+0.13) 0 340442 2/2

kpgp: CDy + HD » CD3H + D

Cﬁa + CH3C(O)OCH3 ~ CH, + CH,C(0)OCHy (a)
-~ CH, + CH,C(0)OCH, (b)
Methyl + Acetic acid methyl ester (Methyl acetate)

79 ART/NEW2 1) EX 389-497  1.48(11) 0 5160212 2 1.66
k,.

79 ART/NEWZ 1) EX 389-487  2.75(11) 0 5651+155 2 1.45
ky.

79 ART/NEW2 1) EX 389-497  3.83(11) 0 5344£117 2 1.32

1) Photolysis in silica vessel.

CH; + CH4C(0)OCDy CH, + CH,C(0)OCD; (a)
~ CHyD + CH4C(0)OCD, (b)
Methyl + Methan-d3-01 acetate (Methyl-d3 acetate)

81 ART/NEW 1) EX 386-505  2.04(11) 0 5232¢124 2 1.32
K,.

81 ART/NEW 1) EX 386-505  2.14(11) 0 6430£77 2 1.20
k-

1) Photolysis in silica vessel.

CHy + CD3C(0)OCHy ~ CH3D + CD,C(0)OCH3 (a)
-+ CH, + CD3C(0)OCH, (b)
Methyl + Acetic acid-ds methyl ester
(Methyl acetata-da)
79 ART/NEW2 EX 389-497 2.45(11) 0 6268+40 2 1.10
k,.
Photolysis in silica vessel.

ciy + c/§3 ~+ CH3S + CH4CB=CH, (a)
3

-+ CH4 + [C3HSS] (b)
Methyl + Thiirane, methyl-

72 JAK/AHM RN 339-435  2.14(11) 0 3749:835 2 8.32
k.

72 JAK/ARM RN 339-435  1.0(11) 0 4157:438 2 3.02
ky,.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
CH3 + (CH;),CHNO, + CH, + CH,CH(CH3)NO, (a)
- CH, + (CHg3),CNO, (b)
Methyl + Propane, 2-nitro-
77 BAL/TIT 1) EX 413-479 1.38(11) 0 4222257 2 1.74
78 TIT/BAL 1) EX 413-479 1.26(11) 0 42271252 2 2.0
1y k, + k.
Flow-reactor.
P(Total) 100 torr.
CHy + CH,C(CH3)=CH, - CH4CH,C(CHy)=CH,
Methyl + 2-Propenyl, 2-methyl-
73 TSA2 EX 996-1180 2.0(13) 2
1020 K given by the author as central-T.
CH3 + trans-CH3CH=CHCH3 - CH, + CH,CH=CHCHy
Methyl + 2-Butene, (Z)-
73 RIC/MAR RL 768 =8 .0 2/2
Kref:
CHy + CH3CHO -+ CH, + CH4CO
CHy + (CHg),C=CH, =+ CH, + CH,C(CHy)=CH,
Methyl + 1-Propene, 2-methyl-
73 KON/MAR ES 770-855 1.12(14) 0 8858 2
73 RIC/MAR RL 768 =5,0 2/2
kref:
CHz + CH3CHO + CH, + CH4CO
76 BRA/WES1 1) EX 1030-1300 2.6(16) 0 13352 2 6.61
76 BRA/WES2 1) DE 1055-1325 6.8(13) 0 9803 2 1.62
1) Computer data-fit to a proposesd mechanism.
80 PAC/WIM1 EX 823 2.2(9) 2
Neopentane Pyrolysis.
P = (4-335) torr.
CHy + (CHgz)3C —+ (CH3),C
Methyl + Ethyl, 1,1-dimethyl-~ (t-Butyl)
76 MAR/PUR DE 756-845 7.9(12) 0 0 2
Estimated k. Computer-fit of data.
CH3 + CH3CH,CH,CH4 -+ CH, + CH;CH,CH,CH, (a)
- CH, + CH;CH,CHCH3 (b)
Methyl + Butane
75 YAM ES 880-1060 5.01(11) 0 6844 2
k

a*
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
72 PAC/PUR1 1, DE 869-852 2.51(14) 0 9160+1610 2 6.31
Calculation based on experimental data.
74 HUG/MAR 1) DE 895-981 3.16(13) 0 7434£1804 2 7.94
Calculation based on experimental data.
75 YaM 1) RN 980-1060 3.16(12) 0 5586+1007 2 2.57
76 YAM/NaM 1) EX 980-1060 3.16(12) 0 5586+1007 2 2.57
1y Kk, + Xy
75 YAM ES 980-1060 4.26(11) 0 5284 2
kb.
CHy + (CH3)3;CH — CH, + (CH3),CHCH, (a)
- CH, + (CH3)5C (b)
Methyl + Propane, 2-methyl- (i-Butyl)
73 KON/MAR Es 770-855 1.45(13) 0 8203 2
ky.
82 SHE/GUS 1) RL 1023-1123 (2.2%0.2) 2/2
(ka + kb)/kref‘
Average ratio.
Kpes:
CHy + CH4CH,CH3 = CH, + CH3CHoCHy ()
~+ CH, + (CH3),CH (d)
73 KON/MAR ES 770-855 3.24(12) 0 6492 2
ky,.
82 SHE/GUS 1, RL 1023-1123 1.17 2/2
kb/ka' Recalculated from a reported tertiary
per primary bond rate constant ratio of 10.5
1, Propane/Isobutane pyrolysis.
P = 100 torr.
CH3 + CH4C(O)C(O)CH5 -+ (CH3),C0 + CH4CO (a)
= CH, + CH,C(0)C(O)CH3 (b)
=+ (CHg),C(0" )COCH, (c)
Methyl + 2,3-Butanedione (Biacetyl)
73 KNO/SCH ES 240-277 2.51(10) 0 3221 2
k,. Estimation based on some experimental data.
75 SCH/PLA RN 822-905 1.58(11) 0 4328 2
k,.
73 KNO/SCH ES 240-277 3.16(11) 0 4177 2
ky,. Estimation based on some experimental data.
75 SCH/PLA RN 822-905 7.94(11) 0 4731 2
kb-
75 SCH/PLA RL 822-905 5.01 0 403x755 2 863.1
ky/k,.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
77 SCH/KNO RL 524-565 3.16 0 -302+428 2/2 3.16
kb/kref'
kref:
CHz + CD3C(0)C(0)CD3 + CHaD + CD5C(0)C(0)CD,
78 KNO/SCH 1) RL 655-690 1.58(1) 0 1107+352 2/2 1.58
kplk,.
78 KNO/SCH 1) RN 655-690 2.0(10) 0 30704503 2 2.51
k..
1) Thermolysis. Gas-chromatography.
CHy + CD3C(0)C(0)CD3 - CD3CO + CB3C(0)CD, (a)
=+ CD3 + CH3C(0)C(0)CD3 (b)
= CH3D + CD,C(0)C(0)CD3 (c)
Methyl + 2,3-Butanedione'1,1,1,4,4,4—d6 (Biacetyl-dg)
77 SCR/KNO RL 524-565 5.0(-1) 0 6042403 2/2 2.51
ka/kraf'
Kpag:
CD3 + CD,3C(0)C(0)CDg + CD4CO + CD3C(0)CD,
77 SCH/KNO RL 524-565 3.16 0 31204453 2/2 2.51
kp/ky.
77 SCH/KNO RN 524-565 7.984(10) 0 7529+377 2 2,51
L
CD5 + CH3C(0)C(O)CH3 - CDgH + CH,C(0)C(0)CH,
Methyl-ds + 2,3-Butanedione (Biacetyl)
77 SCH/KNO RL 524-565 1.26 0 -906£101 2/2 1.26
kypgf: CD3 + CDyHC(0)C(0)CDg
= CDzH + CD,C(0)C(0)CDy
Chy + CDzﬂC(O)C(O)CD3 - CD,HC(0)Dy + CD4CO
Methyl-da + 2,3-Butanedione-1,1,1,4,4-d5 (Biacetyl—ds)
77 SCH/KNO RL 660-685 2.0(-1) 0 ~906+151 2/2 1.58
ktef: CDs + CD3C(0)C(0)CD3 - CD3CO + CD3C(0)CD3
Ch4 + CD3C(0)C(0)CD3 - CD, + CD,C(0)C(0)CD3 (a)
- CD3C0 + (CD:,)ZCO (b)
Methyl-da + 2,3-Butanedione-1,l,l,h,h,k-ds
(Biacetyl-dg) .
77 SCH/KNO RL 660-685 3.98 1} 906+101 2/2 1.286
ka/kper- kygf: CD3 + CD,HC(0)C(0)CD4
~ CD43H + CD,C(0)C(0)CDy
77 SCH/KNO RI. 660-685 1.0(1) 4] 1359+302 2/2 1.58
ko/ky.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A k err.

type A,A/A(ref) B-B(ref) wunits factor

77 SCH/KNO RN 660-685 1.26(11) 0 4680+377 2 2.51
k,.

77 SCH/KNO RN 660-685 1.26(10) 0 3322+503 2 3.98
ky,.

Cﬂs + CE:,C(O)CBZCH:, - m‘ + CBZC(O)CHZCBa (a)
= CH, + CH3C(0)CH,CH, (b)
= CH, + CH,C(O)CHECH; (c)
+ (CH3),C(0")CH,CHy  (d)
Methyl + 2-Butanone

80 kNO 1) RL 563 (4.95:1.90)(2) 2/2
(ko + kp + ko) /ky.

80 ko 1) RN 563 2.00(5) 2 2.51
Kq-

1) Azomethane-sensitized decomposition.

CH, + CD3C(0)CD,CH3 —+ CH3D + CD,C(0)CD,CHy (a)
= CHaD + CD3C(0)CDCH3 (b)
Methyl + 2-Butanone-1,1,1,3,3-d5
74 SCH/DRE RN 523-563 1.26(11) 0 45044277 2 2.58
kﬂ + kb‘

CH; + CH3CH,CH,CH=CH, ~+ CH3CH,CH,CHCH,CH, (a)
= CB3CH,CH,CH(CH4)CH,  (b)
-+ CH, + CHyCH,CHCH=CH, (c)
hd CH‘ + C53CHCHZCH=CH2 (d)
~ CH, + CH,CB,CH,CE=CH, (e)

Methyl + 1-Pentene

74 SHI/AMA RL 923 1.0 2/2
(kg + kp)/(k, + kg + k).

CHy + CHyCH,CH=CHCH3 = CH;CH,CECH(CHg), (a)
~ CHyCH,CH(CH,)CHCH;  (b)
- CH, + CH,CH,CB=CHCH, (c)
~ CH, + CH3CHCH=CHCH; (d)
- CH, + CH,CH,CH-CHCH; (e)

Methyl + 2-Pentene (Unspecified form)

74 SHI/AMA RL 923 2.0(-1) 2/2
(kg + kyp)/(kg + kg + k).
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/ k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

CHz+ CH,CH=C(CHy), —~ CH, + CH4CH=C(CH3)CH, (a)
— CH, + CHLCHC(CH4)=CH, (b)
- CH, + CH,CH=C(CH3), (c)
Methyl + 2-Butene, 2-methyl-
75 BUL/MAR ES 667-770 5.01(13) 0 7578 2
ky, + k-
Static system pyrolysis.

Cﬂa + C33CH2CBZCBZCE2 - CH4 + CH3CHZCHZCH=CHZ
Methyl + Pentyl

71 WAT RL 298 23.3(-1) 2/2
Lower-limit estimate.
krof:
CH3 + CHS(CH2)3CH2 b CH3(CH2)4CH3
CHy + CH3CH,CH,CHCH3 ~ CH,CH,CH,CH(CHy), ()

- CH, + CH3CH,CH,CH=CH, (b)
Methyl + Butyl, l-methyl-
71 WAT RL 298 1.16 2/2
(k, + kp)/k,.

CHy + (CH3),C = CH, + (CHy)3CCH,
Methyl + Propane, 2,2-dimethyl- (Neopentane)

71 MCN/KEL RL 653 (6.7+0.9) 2/2
Kreg:
CH3 + CD2=C=O -+ CHBD + CD=C=0
73 PAC RN 793-953 3.16(13) 0 8059+241 2 1.26
76 BRA/WES1 DE 1030-1300 6.6(14) 0 10826 2 1.66

Computer data-fit to a proposed mechanism.
72 FUR/LAI2 RN 529-608 4.9(11) 0 5788 2
Hg-photosensitized decomposition of Neopentane.
k determined relative to the reaction:
CH; + CHy ~ CH3CH,
78 MAR/COM EX 703-743 5.01(11) 0 5184 2
Stirred flow-reactor pyrolysis.
P(Neopentane) = 50 torr.
78 PAC/WIM EX 821 (1.36%0.16)(9) 2
Neopentane flow-pyrolysis.
P = 7.6 torr.
80 PAC/WIM1 EX 823 (1.6+0.1)(9) 2
Pyrolysis of Neopentane in a flow-reactor.
Gas-chromatography.
P = (4-335) torr.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), n B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor

CHy + CH3C(0)C(O)CH,CHy - CH, + CH,C(O)C(0)CH,CHy (a)
- CH, + CH3C(O)C(O)CHCHy (b)
= CH, + CHyC(0)C(0)CH,CH, (c)

=+ (CHgz),CO + CH3CH,CO (d)
Methyl + 2,3-Pentanedione

74 SCH/KNO RL 362-398 4.5 0 0 2/2
kb/ka'
T-dependence not detectable.

74 SCH/KNO RL 362-398 =3.0(-1) 0 0 2/2
k. /k,.
T-dependence not detectable.

74 SCH/KNO RL 362-398 2.51(1) 0 1511654 2/2 2.51

(kg + ky + k) /ky.

CHj + CH3CD,C(0)CD,CHy ~ CH, + CH,CD,C(O)CD,CH; (a)
< CH3D + CH3CDC(O)CD,CHy (b)
Methyl + 3-FPentanone-2,2,4,4+d,

72 SCH/WOL1 EX 513-572  2.00(11) 0 5544454 2 3.16
Kq-

72 SCH/WOL1 EX 513-572  1.26(11) 0 4177:200 2 1.78
Ky

CH3 + CH3CH,CH,C(CH,)=CH,
+ CHyCH,CH,C(CHg \CH,CH, (a)
= CH3CH,CH,C(CH,) ,CH, (b)
= CH, + CH3CH,CHC(CH4)=CH, (c)
= CH, + CH,CH,CH,C(CH3)~CH, (d)
= CH, + CH3CH,CH,C(=CH,)CH, (e)
Methyl + 1-Pentene, 2-methyl-

74 SHI/AMA RL 923 5.0 2/2
kq/Ky.
74 SHI/AMA RL 923 6.0(-1) 2/2

(ko + kp)/ (kg + kg + k).

CHy + CH3CH,CH=C(CHg); -+ CH3CH,CH(CH4)C(CHz) 54 (a)
=+ CHCH,CHC(CH;) 4 (b)
<+ CH, + CH3CH,CE=C(CH3)CH, (c)
+ CH, + CH3CHCB=C(CH3), (d)
Methyl + 2-Pentene, 2-methyl-

74 SHI/AMA RL 923 1.0 2/2
ky/ky.
74 SHI/AMA RL 923 1.2(-1) 2/2

(kq + kp)/ (kg + kg).
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/K k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) units factor
CH, + CH3(CH,),CH; » CH, + CH4(CH,),CH, (a)
- CH, + CH3(CH,)4CHCH, (b)
-+ CH, + CHg(CH,),CHCH,CHy (c)
Methyl + Hexane
76 YAM RN 973-1088 4.2(12) 5637 2
ky, + ky + k.
CH3 + (CHy),CHCH(CH), -+ CH, + (CHy),CHCH(CH3)CH, (a)
- CH, + (CH3),CCH(CHy), (b)
Methyl + Butane, 2,3-dimethyl-
75 BUL/MAR 1) RL 667-770 1.0(-1) ~-2526 2/2
ky/k,. Estimated ratio.
75 BUL/MAR 1) ES 667-770 2.00(13) 7217 2
ko + Ky
1y Static system pyrolysis.
CH3 + CH4C(0)CH,CH,C(0)CHy
~ CH, + CH,C(0)CH,CH,C(O)CH; (a)
+ CB, + CH3C(0)CHCH,C(O)CH; (b)
+ (CHy),CO + CH,CH,C(O)CH3  (c)
Methyl + 2,5-Hexanedione
75 KNO/SCH RL 515-712 1.0 -1631+10 2/2
(kq + kp)/k,.
75 KNO/SCH CO 515-712 3.16(11) 4026 2
k, + k.
75 KNO/SCH RN 515-712 3.16(11) 5637 2
ke
CH;3 + (CHy)3C00C(CH3)g3 ~+ CH, + (CB3)3COO0C(CH3)oCHy R
Methyl + Peroxide, bis(1l,1-dimethylethyl)-
80 KNO/RIC 1) RL 413 (3.5%0.3) 2/2
Krof!
CHg + (CD3)5CO =+ CH3D + CD,C(0)CDy4
80 XNO/RIC 1) RN 413 (1.0620.12)(6) 2

1) Thermolysis of Azomethane and di-t-Butylperoxide.

Mass~spectrometry.
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4. Table of Chemical Kinetic Data for Combustion Chemistry -- Continued

Reaction, Reference Code, Notes Data T/X k,k/k(ref), B, k,A k err.
type A,A/A(ref) B-B(ref) wunits factor
CHA (+ M) =+ CHa + H (+ M) (a)
-+ any other products (b)
Methane
71 DEA/KIS DE 1750-2575 1.63(18) 51837 2
k,. M = Ar. Shock-waves.
Best-fit to experimental data.
Total conc.: 5x1017 molec.om™3.
71 HAR/TRO EX 1850-2500 1.26(15) 52340+1007 1
ka' M = Ar., Limiting high-pressure k.
71 HAR/TRO EX 1850-2500 2.00(17) 4428821007 2
k,. M = Ar. Low-pressure K.
72 NAP/SUB EX 1750-2700 3.8(13) 47106 1
k,. M= Ar.
73 voM2 EX 2000-2700 3.98(9) 3170612516 1 3.186
k,. M = Ne. The experimental conditions
correspond to the limiting case of low
pressures.
75 BOW1 ES 1800-2400 1.4(17) 44500 2
k,. M = Ar.
75 CHE/BAC EX 895-1103 2.8(16) 54152 1
k,. Limiting high-pressure k.
75 GAR/OWE EX 2000-2700 2.3(14) 32477 2
ka. M= Hz, Ne, Ar, Kr.
75 ROT/JUS EX 1700-2300 4.73(17) 46911 2
ka. M = Ar,
77 BEF/PAR EX 2023-2721 2.2(17) 45345 2
k,. M = Ar.
78 PEN/SUL EX 2023-2721 2.2(17) 45345 2
k,. M= Ar, CH, pyrolysis in reflected
shock-waves. He/Ne Laser-absorption.
P(Total) = (2.3-4.2) atm.
79 TAB/BAU EX 1950-2770 (1.01+0.23)(17) 43181+503 2
ka. M = Ar, CH4 pyrolysis behind shock-waves.
Total conc.: (1.4-5.4)x1018 molec.em™3,
80 ROT EX 1800-2300 4.73(17) 46800 2
k,. M= Ar, CH, Thermolysis behind shock-waves.
Atomic Resonance-Absorption Spectrophotometry.
Same data published in 79 ROT/JUSL.
82 KLO/DRO EX 1500-3000 1.0(15) 51482 1

Koverall- M = Ar. CH, pyrolysis behind
single-pulse shock-waves. High-pressure.

P = (6-10) atm.
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